(19) JAPANESE PATENT OFFICE (JP) 

(12) LAID-OPEN PATENT GAZETTE (A) 

(1 1) Publication Number 

8-72210 

(43) Date of Publication of Application March 19, 1996 

(51) Int. CI. 6 Identification Symbol Office Reference Number FI 

B32B 27/32 E 9349 4F 

B65D 65/40 A 
75/36 

//C08L 23/08 LCD 



Request for examination: Not filed Number of claims: 15 OL (Total pages: 45) 



(2 1) Application Number 


6-260772 


(71) Applicant 


000005887 

Mitsui Petrochemical 


(22) Date of Filing 






Industries Ltd. 


October 25, 1994 






(31) Priority Number 




(72) Inventor 


Hirose, Toshiyuki 


5-267045 




Nishijima, Shigetoshi 


(32) Priority Date 


October 26, 1993 




Yamamoto, Yozo 


(33) Priority Country 


Japan (JP) 




Kawachi, Hideshi 


(3 1) Priority Number 


6153986 




Tsugawa, Michio 


(32) Priority Date 


October 26, 1993 




(33) Priority Country 


Japan (JP) 


(74) Agent 


Patent Attorney 
Yanagihara, Shigeru 



[TITLE OF THE INVENTION] POLYOLEFINIC MULTILAYERED 

LAMINATE AND USE THEREOF 

[ABSTRACT] 



[PURPOSE] To obtain a polyolefinic multilayered laminate for a wrapping 
material excellent in interlayer adhesivity, moldability, moisture resistivity, 
transparency, flexibility, a manual cutting property, heat sealability, and a 
dead holding property. 

[CONSTITUTION] A polyolefinic multilayered laminate formed by 
laminating a first layer (A) and a second layer (B) is provided. A) The first 
layer is composed of a composition containing an ethylene/cyclic olefin 
random copolymer represented by formula 1, which is a copolymer of a cyclic 
olefin and ethylene, and polyolefin, and B) the second layer is composed of 
olefinic (co)polymer (composition). Also provided is a wrapping material 
composed of this multilayered laminate. 
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CI] 

(where n and q are 0 or 1, m is 0 or a positive integer, R^R 18 and R a and R b 
are respectively independently H, halogen, or a hydrocarbon group, R 15 R 18 
may be mutually bonded to form a cyclic structure that may have a double 
bond, and an alkylidene group may be formed at an end portion such as R 15 
and Ri6). 
[CLAIMS] 

[CLAIM l] A polyolefinic multilayered laminate formed by laminating at 
least two layers including a first layer (A) and a second layer (B), the first 
layer (A) comprising a layer (Al) formed of at least one cyclic olefin resin or 
a layer formed of a cyclic olefin resin composition formed of (A2) and (b), 
the at least one cyclic olefin resin of the layer (Al) being selected from the 
group consisting of (a-l) ethylene/cyclic olefin random copolymer composed 
of cyclic olefin and ethylene, the cyclic olefin being represented by the 
following formula [l] or [2], (a-2) ring-opened (co)polymer of cyclic olefin or 
a hydrogenated product thereof, the cyclic olefin being represented by the 
following formula [l] or [2], and (a- 3) a graft-modified product of the 
ethylene/cyclic olefin random copolymer (a-l) or the ring-opened 
(co)polymer of cyclic olefin or a hydrogenated product thereof (a-2), (A2) 
comprising at least one cyclic olefin resin selected from the group consisting 
of the ethylene/cyclic olefin random copolymer (a-l), the ring-opened 

(co)polymer or a hydrogenated product thereof (a-2), and the graft-modified 
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product (a-3), (b) comprising polyolefin, the second layer (B) comprising 
olefin (co)polymer or a composition containing the (co)polymer. 
[Formula l] 




-C13 



(where n is 0 or 1, m is 0 or a positive integer, q is 0 or 1, R*-R 18 and R a 
and R b are respectively independently an atom or a group selected from a 
group consisting of a hydrogen atom, a halogen atom, and a hydrocarbon 
group, R 15 -R 18 may be mutually bonded to form a monocyclic or poly cyclic 
structure, the monocyclic or polycyclic structure may have a double bond, 
an alkylidene group may be formed by R 15 and R 16 or R 17 and R 18 , and, 
when q is 0, respective connectors are bonded to form a 5-membered ring), 

[Formula 2] 




(where m is 0 or a positive integer, h is 0 or a positive integer, j and k are 
0, 1, or 2, R 7 *R 15 and R 17 -R 18 are respectively independently an atom or a 



group selected from a group consisting of a hydrogen atom, a halogen atom, 
and a hydrocarbon group, and R 19 -R 27 are respectively independently an 
atom or a group selected from a group consisting of a hydrogen atom, a 
halogen atom, a hydrocarbon group, and an alkoxy group.) 

[CLAIM 2] The polyolefinic multilayered laminate according to claim 1, 
wherein the limiting viscosity [ij of the ethylene/cyclic olefin random 
copolymer (a-l), the ring-opened (co)polymer or a hydrogenated product 
thereof (a-2), or the graft-modified product (a-3), when measured in decalin 
at 135°C, is 0.01-10 dl/g, and the softening temperature (TMA) of the 
ethylene/cyclic olefin random copolymer (a-l), the ring-opened (co)polymer 
or a hydrogenated product thereof (a-2), or the graft-modified product (a-3) 
is 50°C or higher. 

[CLAIM 3] The polyolefinic multilayered laminate according to claim 1, 
wherein the olefin (co)polymer of (B) is polypropylene. 

[CLAIM 4] The polyolefinic multilayered laminate according to claim 3, 
wherein the melting point (Tm) of the polypropylene is in the range 
120-145°C. 

[CLAIM 5] The polyolefinic multilayered laminate according to claim 1, 
wherein the olefin (co)polymer of (B) is polyethylene, and the density of the 
polyethylene is in the range 0.89-0.95 g/cm 3 . 

[CLAIM 6] The polyolefinic multilayered laminate according to claim 1, 
wherein the cyclic olefin resin composition comprises at least one cyclic 
olefin resin selected from the group consisting of (a-l) ethylene/cyclic olefin 
random copolymer, (a-2) ring-opened (co)polymer or a hydrogenated product 
thereof, and (a-3) a graft-modified product, and (b) polyolefin, and the (b) 
polyolefin is polyethylene or polypropylene. 

[CLAIM 7] The polyolefinic multilayered laminate according to claim 1, 
wherein the cyclic olefin resin is the ethylene/cyclic olefin random copolymer 
(a-l). 

[CLAIM 8] A polyolefinic multilayered laminate formed by laminating a 
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first layer (A), a second layer (B), and a third layer (C), the first layer (A) 
comprising a layer (Al) formed of at least one cyclic olefin resin or a layer 
formed of a cyclic olefin resin composition formed of (A2) and Ob), the at least 
one cyclic olefin resin of the layer (Al) being selected from the group 
consisting of (a~l) ethylene/cyclic olefin random copolymer composed of 
cyclic olefin and ethylene, the cyclic olefin being represented by the 
following formula [l] or [2], (a-2) ring-opened (co)polymer of cyclic olefin or a 
hydrogenated product thereof, the cyclic olefin being represented by the 
following formula [l] or [2], and (a-3) a graft-modified product of the 
ethylene/cyclic olefin random copolymer (a-l) or the ring-opened (co)polymer 
of cyclic olefin or a hydrogenated product thereof (a~2), (A2) comprising at 
least one cyclic olefin resin selected from the group consisting of the 
ethylene/cyclic olefin random copolymer (a-l), the ring-opened (co)polymer 
or a hydrogenated product thereof (a-2), and the graft-modified product (a-3), 
(b) comprising polyolefin, the second layer (B) comprising olefin (co)polymer 
or a composition containing the (co)polymer, the third layer (C) comprising 
low-crystalline or amorphous soft copolymer or a soft copolymer composition, 
the low-crystalline or amorphous soft copolymer comprising a crystallinity of 
40% or lower and a glass transition temperature of 0°C, the third layer (C) 
adhering the first layer (A) and the second layer (B). 
[Formula 3] 




(wheren is 0 or 1, m is 0 or a positive integer, q is 0 or 1, R x -R 18 , R a and R b 
are respectively independently an atom or a group selected from a group 
consisting of a hydrogen atom, a halogen atom, and a hydrocarbon group, 
R15-R18 may be mutually bonded to form a monocyclic or polycyclic structure, 
and the monocyclic or polycyclic structure may have a double bond, and an 
alkylidene group may be formed by R 15 and R 16 or R 17 and R 18 and, when q is 
0, respective connectors are bonded to form a 5-membered ring), 

[Formula 4] 
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(where m is 0 or a positive integer, h is 0 or a positive integer, j and k are 
0, 1, or 2, R 7 R 15 and R 17 -R 18 are respectively independently an atom or a 
group selected from a group consisting of a hydrogen atom, a halogen atom, 
and a hydrocarbon group, and R 19 -R 27 are respectively independently an 
atom or a group selected from a group consisting of a hydrogen atom, a 
halogen atom, a hydrocarbon group, and an alkoxy group.) 

[CLAIM 9] The polyolefinic multilayered laminate according to claim 8, 
wherein the soft copolymer composition comprises 60-98 weight % of 
ethylene/a-olefin random copolymer and 2-40 weight % of an adhesion 
imparting agent composed of alicyclic hydrocarbon resin in which aliphatic 
hydrocarbon resin and/or aromatic hydrocarbon resin is (are) hydrogenated. 

[CLAIM 10] The polyolefinic multilayered laminate according to claim 8, 
wherein the soft copolymer composition comprises 60*98 weight % of 
ethylene/a-olefin random copolymer and 2-40 weight % of ethylene/vinyl 
acetate random copolymer and/or ethylene/vinyl alcohol random copolymer. 

[CLAIM 11] The polyolefinic multilayered laminate according to claim 8, 
wherein the low-crystalline or amorphous soft copolymer is ethylene/a-olefin 
random copolymer. 

[CLAIM 12] A container or wrapping material comprising a polyolefinic 

multilayered laminate, the polyolefinic multilayered laminate being formed 

by laminating at least two layers including a first layer (A) and a second 

layer (B), the first layer (A) comprising a layer (Al) formed of at least one 
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cyclic olefin resin or a layer formed of a cyclic olefin resin composition 
formed of (A2) and (b), the at least one cyclic olefin resin of the layer (Al) 
being selected from the group consisting of (a-l) ethylene/cyclic olefin 
random copolymer composed of cyclic olefin and ethylene, the cyclic olefin 
being represented by the following formula [l] or [2], (a 2) ring-opened 
(co)polymer of cyclic olefin or a hydrogenated product thereof, the cyclic 
olefin being represented by the following formula [l] or [2], and (a~3) a 
graft-modified product of the ethylene/cyclic olefin random copolymer (a-l) 
or the ring-opened (co)polymer of cyclic olefin or a hydrogenated product 
thereof (a-2), (A2) comprising at least one cyclic olefin resin selected from 
the group consisting of the ethylene/cyclic olefin random copolymer (a-l), the 
ring-opened (co)polymer or a hydrogenated product thereof (a~2), arid the 
graft-modified product (a- 3), (b) comprising polyolefin, the second layer (B) 
comprising olefin (co)polymer or a composition containing the (co)polymer. 
[Formula 5] 




-CI) 



(where n is 0 or 1, m is 0 or a positive integer, q is 0 or 1, R 1 -R 18 , R a and R b 
are respectively independently an atom or a group selected from a group 
consisting of a hydrogen atom, a halogen atom, and a hydrocarbon group, 
R15-R18 may be mutually bonded to form a monocyclic or poly cyclic structure, 
and the monocyclic or polycyclic structure may have a double bond, and an 
alkylidene group may be formed by R 15 and R 16 or R 17 and R 18 and, when q is 



0, respective connectors are bonded to form a 5-membered ring), 
[Formula 6] 




1 2D 

(where m is 0 or a positive integer, h is 0 or a positive integer, j and k are 
0, 1, or 2, R 7 R 15 and R 17 R 18 are respectively independently an atom or a 
group selected from a group consisting of a hydrogen atom, a halogen atom, 
and a hydrocarbon group, and R 19 R 27 are respectively independently an 
atom or a group selected from a group consisting of a hydrogen atom, a 
halogen atom, a hydrocarbon group, and an alkoxy group.) 

[CLAIM 13] A container or wrapping material comprising a polyolefinic 

multilayered laminate, the polyolefinic multilayered laminate being formed 

by laminating a first layer (A), a second layer (B), and a third layer (C), the 

first layer (A) comprising a layer (Al) formed of at least one cyclic olefin 

resin or a layer formed of a cyclic olefin resin composition formed of (A2) and 

(b), the at least one cyclic olefin resin of the layer (Al) being selected from 

the group consisting of (a l) ethylene/cyclic olefin random copolymer 

composed of cyclic olefin and ethylene, the cyclic olefin being represented by 

the following formula [l] or [2], (a-2) ring-opened (co)polymer of cyclic olefin 

or a hydrogenated product thereof, the cyclic olefin being represented by the 

following formula [l] or [2], and (a*3) a graft-modified product of the 

ethylene/cyclic olefin random copolymer (a-l) or the ring-opened (co)polymer 

of cyclic olefin or a hydrogenated product thereof (a-2), (A2) comprising at 

least one cyclic olefin resin selected from the group consisting of the 
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ethylene/cyclic olefin random copolymer (a-l), the ring-opened (co)polymer 
or a hydrogenated product thereof (a~2), and the graft-modified product (a-3), 
(b) comprising polyolefin, the second layer (B) comprising olefin (co)polymer 
or a composition containing the (co)polymer, the third layer (C) comprising 
low -crystalline or amorphous soft copolymer or a soft copolymer composition, 
the low-crystalline or amorphous soft copolymer comprising a crystallinity of 
40% or lower and a glass transition temperature of 0°C, the third layer (C) 
adhering the first layer (A) and the second layer (B). 
[Formula 7] 




CI) 

(where n is 0 or 1, m is 0 or a positive integer, q is 0 or 1, R^R 18 , R a and R b 
are respectively independently an atom or a group selected from a group 
consisting of a hydrogen atom, a halogen atom, and a hydrocarbon group, 
R15-R18 m ay be mutually bonded to form a monocyclic or polycyclic structure, 
and the monocyclic or polycyclic structure may have a double bond, and an 
alkylidene group may be formed by R 15 and R 16 or R 17 and R 18 and, when q is 
0, respective connectors are bonded to form a S membered ring), 

[Formula 8] 
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(where m is 0 or a positive integer, h is 0 or a positive integer, j and k are 
0, 1, or 2, R 7 -R 15 and R 17 R 18 are respectively independently an atom or a 
group selected from a group consisting of a hydrogen atom, a halogen atom, 
and a hydrocarbon group, and R 19 -R 27 are respectively independently an 
atom or a group selected from a group consisting of a hydrogen atom, a 
halogen atom, a hydrocarbon group, and an alkoxy group.) 

[CLAIM 14] The container or wrapping material according to claim 12, 
wherein the wrapping material is a press-through pack wrapping material 
or a blister pack wrapping material. 

[CLAIM 15] The container or wrapping material according to claim 13, 
wherein the wrapping material is a press-through pack wrapping material 
or a blister pack wrapping material. 
[Detailed Description of the Invention] 

[000 1] The present invention relates to multilayered laminates formed of 

laminated polyolefinic sheets or films, and to use of such laminates. More 

particularly, the invention relates to polyolefinic multilayered laminates 

suitable for molded material for wrapping, and to use of such laminates. 

[0002] [PRIOR ART] Wrapping materials for daily necessities, sundry items, 

food, and tablet pharmaceuticals are required to have various functions 

such as transparency, moisture resistivity, heat sealability, vacuum or 

pressure moldability, and manual twisting moldability. These functions 

cannot be met using only one kind of resin, and therefore a multilayered 
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laminate formed by laminating a sheet or film of one resin on another sheet 
or film with another function is often used. 

[0003] On the other hand, taking problems associated with recycling and 
incineration into account, polyplefinic resin is tend to be preferred for the 
material. Cyclic polyolefin resin excels in transparency, moisture 
resistivity, vacuum or pressure moldability, and a dead holding property. 
However, because the resin is amorphous resin, it becomes soft sharply 
around its glass transition temperature, resulting in a decrease in elastic 
modulus and strength. This poses the problems of narrowed range of 
molding conditions at the time of heat sealing, inflation molding, and 
vacuum or pressure molding, and insufficient flexibility depending on 
applications. 

[0004] [Problems to be Solved by the Invention] It is an object of the present 
invention to provide a polyolefinic multilayered laminate excellent in 
interlayer adhesivity, moldability, moisture resistivity, transparency, 
flexibility, a manual cutting property, heat sealability, and a dead holding 
property, and further in vacuum or pressure moldability, a sheet or a film 
made of the polyolefinic multilayered laminate, and a wrapping material 
using the sheet or film such as a press-through pack wrapping material or a 
blister pack wrapping material. 

[0005] [Means to Solve the Problems] A polyolefinic multilayered laminate 

according to the present invention is formed by laminating at least two 

layers including a first layer (A) and a second layer (B), the first layer (A) 

comprising a layer (Al) formed of at least one cyclic olefin resin or a layer 

formed of a cyclic olefin resin composition formed of (A2) and (b), the at least 

one cyclic olefin resin of the layer (Al) being selected from the group 

consisting of (a-l) ethylene/cyclic olefin random copolymer composed of 

cyclic olefin and ethylene, the cyclic olefin being represented by the 

following formula [l] or [2], (a-2) ring-opened (co)polymer of cyclic olefin or a 

hydrogenated product thereof, the cyclic olefin being represented by the 
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following formula [l] or [2], and (a~3) a graft-modified product of the 
ethylene/cyclic olefin random copolymer (a l) or the ring-opened (co)polymer 
of cyclic olefin or a hydrogenated product thereof (a-2), (A2) comprising at 
least one cyclic olefin resin selected from the group consisting of the 
ethylene/cyclic olefin random copolymer (a-l), the ring-opened (co)polymer 
or a hydrogenated product thereof (a-2), and the graft-modified product (a-3), 
(b) comprising polyolefin, the second layer (B) comprising olefin (co)polymer 
or a composition containing the (co)polymer. 
[Formula 9] 




(where n is 0 or 1, m is 0 or a positive integer, q is 0 or 1, R^R 18 , R a and R b 
are respectively independently an atom or a group selected from a group 
consisting of a hydrogen atom, a halogen atom, and a hydrocarbon group, 
R15-R18 ma y be mutually bonded to form a monocyclic or polycyclic structure, 
and the monocyclic or polycyclic structure may have a double bond, and an 
alkylidene group may be formed by R 15 and R 16 or R 17 and R 18 and, when q is 
0, respective connectors are bonded to form a 5-membered ring), 
[Formula 10] 
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(where m is 0 or a positive integer, h is 0 or a positive integer, j and k are 0, 
1, or 2, R 7 -R 15 and R 17 R 18 are respectively independently an atom or a group 
selected from a group consisting of a hydrogen atom, a halogen atom, and a 
hydrocarbon group, and R 19 ~R 27 are respectively independently an atota or a 
group selected from a group consisting of a hydrogen atom, a halogen atom, 
a hydrocarbon group, and an alkoxy group.) 

[0006] That is, the polyolefinic multilayered laminate according to the 
present invention includes a laminate formed of (A) a first layer (Al) formed 
of particular cyclic olefin resin and (B) a second layer formed of olefin 
(co)polymer or a composition containing the (co)polymer, and a laminate 
formed of (A) a first layer (A2) formed of cyclic olefin resin composition 
composed of particular cyclic olefin resin and polyolefin and (B) a second 
layer formed of olefin (co)polymer or a composition containing the 
(co)polymer. 

[0007] The container or wrapping material according to the present 

invention is characterized in that the container or wrapping material is 

composed of the above polyolefinic multilayered laminate. In the present 

invention, a resin modified product may be contained in at least either of (A) 

the first layer (also referred to as (A) layer) formed of cyclic olefin resin (or 

composition) or (B) the second layer (also referred to as (B) layer) formed of 

olefin (co)polymer or a composition containing the (co)polymer. 

[0008] First, the resin used for the material of the polyolefinic multilayered 
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laminate according to the present invention will be described. 
(A) Cyclic olefin resin and cyclic olefin resin composition 

First, the materials of the film of one layer of the polyolefinic multilayered 
laminate according to the present invention, i.e., (Al) cyclic olefin resin and 
(A2) cyclic olefin resin composition containing the cyclic olefin resin, will be 
described. 

[0009] Examples of (Al) cyclic olefin resin used in the present invention 
include (a-l) random copolymer of ethylene and cyclic olefin represented by 
the above formula [l] or [2], (a-2) ring-opened (co)polymer of cyclic olefin 
represented by the above formula [l] or [2] or a hydrogenated product of the 
(co)polymer, and (a-3) a graft-modified product of (a-l) or (a-2). 
[0010] The softening temperature (TMA) of (Al) cyclic olefin resin used in 
the present invention is, when measured using a thermal mechanical 
analyzer, usually -40°C or higher, preferably 0180°C, and more preferably 
50-180°C. The softening temperature (TMA) is such a temperature that 
when a silica needle with a diameter of 1.0 mm is placed on a sheet, acted 
upon by a load of 49 kg, and heated at a rate of 5°C/minite, the needle 
penetrates the sheet by 0.635 mm. 

[0011] The limiting viscosity [q] of (Al) cyclic olefin resin is, when measured 
in decalin at 135°C, is usually 0.01-10 dl/g, preferably 0.05-2.0 dl/g, and 
more preferably 0.4-1.2 dl/g. The glass transition temperature (Tg) of this 
(Al) cyclic olefin resin is usually -30°C or higher, preferably -10 to 170°C. 
The crystallinity of this (Al) cyclic olefin resin is, when measured by the 
X-ray diffraction method, usually 0 20%, and more preferably 0 2%. 
[0012] First, cyclic olefin used in forming the above (Al) cyclic olefin resin 
will be described. As the cyclic olefin, a compound represented by the 
above formula [l] or [2] is used. In the above formula [l], n is 0 or 1, and m 
is 0 or a positive integer. 

[0013] Ri-Ris and R a and R*> are respectively independently an atom or a 

group selected from a group consisting of a hydrogen atom, a halogen atom, 
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and a hydrocarbon group. Here the halogen atom is a fluorine atom, a 
chlorine atom, a bromine atom, or an iodine atom. As a hydrocarbon group, 
an alkyl group with 120 carbon atoms, a halogenated alkyl group with 120 
carbon atoms, a cycloalkyl group with 3-15 carbon atoms, and an aromatic 
hydrocarbon group with 6-20 carbon atoms can be exemplified. More 
specifically, as an alkyl group, a methyl group, ethyl group, a propyl group, 
an isopropyl group, an amyl group, a hexyl group, an octyl group, a decyl 
group, a dodecyl group, and an octadodecyl group can be exemplified. As a 
halogenated alkyl group, such a group can be exemplified that at least part 
of the hydrogen atoms constituting the above alkyl groups is substituted 
with a fluorine atom, a chlorine atom, a bromine atom, or an iodine atom. 
As a cycloalkyl group, a cyclohexyl group can be exemplified. As an 
aromatic hydrocarbon group, a phenyl group and a naphthyl group can be 
exemplified. 

[0014] Further in the above formula [l], R 15 and R 16 , R 17 and R 18 , R 15 and 
R 17 , R 16 and R 18 , R 15 and R 18 , or R 16 and R 17 may be mutually bonded (or 
cooperate) to form a monocyclic or polycyclic structure, and the monocyclic 
or polycyclic structure thus formed may have a double bond. As the 
monocyclic or polycyclic structure formed here, the following can be 
exemplified. 
[0015] 

[Formula 11] 
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In the above examples, the carbon atoms accorded numbers 1 and 2 
respectively correspond to the carbon atoms to which R 15 (R 16 ) or R 17 (R 18 ) is 
bonded. 

[0016] Further, R 15 and R 16 , or R 17 and R 18 may form an alkylidene group. 
The alkylidene group is usually one with 2*20 carbon atoms. Specifically, 
examples of such alkylidene group include an ethylidene group, a 
propylidene group, and an isopropylidene group. 

[0017] As preferable cyclic olefin in the above formula [l], the cyclic olefin 
represented by the following formula [l-l] can be exemplified. 
[Formula 12] 

\ / \ 




CI - 1) 

In the above formula [l-l], those indicated by n, m, and Ri-R 18 are the same 

as those indicated by n, m, and R^R 18 respectively, in the above formula 
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[1]. 

[0018] Further, as the cyclic olefin, a compound represented by the above 
formula [2] may be used. In the above formula [2], m is 0 or a positive 
integer, h is 0 or a positive integer, and j and k are 0, 1, or 2. Those 
indicated by R 7 -R 15 and R 17 -R 18 are the same as those indicated by R 7 -R 15 
and R 17 -R 18 , respectively, in the above formula [l]. R 19 R 27 are respectively 
independently an atom or a group selected from a group consisting of a 
hydrogen atom, a halogen atom, a hydrocarbon group, and an alkoxy group. 
[0019] The halogen atom here is the same as the one in the above formula 
[l]. As a hydrocarbon group in R 19 -R 27 of the above formula [2], an alkyl 
group with 1-20 carbon atoms, a halogenated alkyl group with 1-20 carbon 
atoms, a cycloalkyl group with 3-15 carbon atoms, and an aromatic 
hydrocarbon group with 6-20 carbon atoms can be exemplified. More 
specifically, as an alkyl group, a methyl group, ethyl group, a propyl group, 
an isopropyl group, an amyl group, a hexyl group, an octyl group, a decyl 
group, a dodecyl group, and an octadodecyl group can be exemplified. As a 
halogenated alkyl group, such a group can be exemplified that at least part 
of the hydrogen atoms constituting the above alkyl groups is substituted 
with a fluorine atom, a chlorine atom, a bromine atom, or an iodine atom. 
[0020] As a cycloalkyl group, a cyclohexyl group can be exemplified. As an 
aromatic hydrocarbon group, an aryl group and an aralkyl group can be 
exemplified, and specifically, a phenyl group, a tolyl group, a naphthyl 
group, a benzil group, and a phenyl ethyl group can be exemplified. As an 
alkoxy group, a methoxy group, an ethoxy group, and a propoxy group can 
be exemplified. 

[0021] The carbon atom to which R 17 and R 18 are bonded and the carbon 

atom to which R 21 is bonded or the carbon atom to which R 19 is bonded may 

be bonded to each other directly or via an alkylene group with 1-3 carbon 

atoms. That is, when the two carbon atoms are bonded via an alkylene 

group, the groups represented by R 17 and R 21 or the groups represented by 
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R 18 and R 19 cooperate to form an alkylene group, i.e., a methylene group 
(-CH2-), an ethylene group (-CH2CH2-), or a trimethylene group 
(-CH2CH2CH2-). 

[0022] Further, when j=k=0, R 23 and R 20 or R 23 and R 27 may be bonded to 
each other to form a monocyclic or polycyclic aromatic ring. Examples of 
the monocyclic or polycyclic aromatic ring in this case include the following 
groups where when j=k=0 R 23 and R 20 further form an aromatic ring. 
[Formula 13] 



-<ch 2 : 




n 



hch 2 > 



a 



D 



In the above formula, what h indicates is the same as that indicated by h of 
formula [2]. 

[0023] Examples of the cyclic olefin represented by formula [l] or [2] include, 

specifically, a bicyclo[2.2.l]hept-2ene derivative, a 

tetracyclo[4.4.0.1 25 .l 710 ]-3-dodecene derivative, a 

hexacyclo[6.6.1.1 36 .0 27 .0 9 14 ]-4-heptadecene derivative, a 

octacyclo[8.8.0.1 29 .l 1118 .l 1316 .0 38 .0 1217 ]-5-docosene derivative, a 

pentacyclo[6.6.1.1 36 .0 2 > 7 .0 914 ]-4-hexadecene derivative, a 

heptacyckrS-eicosen derivative, a heptacyckrS-heneicosene derivative, a 

tricyclo[4.3.0.1 2 ' 5 ]-3-decene derivative, a tricyclo[4.4.0.1 2 ' 5 ]-3undecene 

derivative, a pentacyclo[6.5.1.1 3 > 6 .0 2 7 .0 9 13 ]-4-pentadecene derivative, a 

pentacyclo pentadecadiene derivative, a 

pentacyclo[7.4.0.1 2 > 5 .l 9 12 .0 8 » 13 ]"3-pentadecene derivative, a 

heptacyclo[8.7.0.1 3 ' 6 .l 1017 .l 1215 .0 2 ' 7 .0 11 ' 16 ]-4-eicosen derivative, a 

nonacyclo[l0.9.1.1 47 .l 1320 .l 15 . 18 .0 3 » 8 .0 210 .0 12 ' 21 .0 1419 ]-5-pen^ 

derivative, a pentacyclo[8.4.0.1 2 ' 5 .l 912 .0 813 ]-3-hexadecene derivative, a 
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heptacyclo[8.8.0.1 4 > 7 .l n > 18 .l 13 ^.0 3 ' 8 .0 12 » 17 ]-5-heneicosene derivative, a 
nona<ydo[l0.10.^ 

derivative, a l,4methanol,4,4a,9a-tetrahydrofluorene derivative, a 
l,4-methano-l,4,4a,5,10,10a-hexahydroanthracene derivative, and a 
cyclopentadiene-acenaphthylene adduct. 

[0024] The following are examples of the cyclic olefin represented by formula 

[1] or [2]. 

[0025] 

[Formula 14] 



l 





bicyclo [2.2.1] hepto-2-ene derivatives such as^ 



A 






5,6-cUmethyIbicyclo[2.2. l] hepto-2 ene 




CH 3 
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[0026] 

[Formula 15] 



2 10 



:0D 



5 7 



cox 



CH 3 



C 2 H 5 



C3H7 



C4H9 



CH 3 
CH 2 CH 
CH 3 



7- methylbicyclo 

[2.2.l]hepto-2-ene 
tetracyclo[4.4.0.1 25 . I 710 ] 

•3*dodecene 
tetracyclo [4.4.0. 1 2 5 . 1 7 ">] 
-3-dodecene derivatives such as- 

8- me thyltetracyclo 

[4.4.0.12.M7io]-3-dodecene 
8-ethylte tracyclo 

[4.4.0. I 25 . I 7 ">] - 3 dodecene 

8-propylte tracyclo 

[4. 4.0. 1 2 6. 1?. io] - 3-dodecene 

8-butylte tracyclo 

[4.4.0. 1 2 5 . 1 71 °] -3dodecene 

8isobutylte tracyclo 

[4.4.0.1 2 M 7 i°]-3-dodecene 
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[0027] 

[Formula 16] 



00- 



C 6 Hl3 



C18H37 



« 3 




CH 3 

CH 3 CH 3 

oat 



CH 3 
CH 3 



CH 3 
C 2 H 5 



8-hexyltetracyclo 

[4.4.0.1 2 -M 710 ]-3-dodecene 

8-cyclohexyltetracyclo 

[4.4.0. l 2 -5. 17. io]-3-dodecene 

8" stearyltetracyclo 

[4.4.0.1 2 - 5 .l 71 °]-3-dodecene 

5, lOdimethyltetracyclo 

[4.4.0.1 25 .l 7i0 ]-3-dodecene 

2, 10-dimethyltetracyclo 

[4.4.0. I 25 . I 7 io]-3-dodecene 

8,9-dimethyltetracyclo 

[4.4.0. l 2 >M 71 °]-3-dodecene 
8-ethyl-9-methyltetracyclo 

[4.4.0. 1 25 . n I0 ] -3-dodecene 



22 



[0028] 

[Formula 17] 




GH 3 CH 3 



11, 12-dimethyltetracyclo 

[4.4.0. l 2 > 5 .l 710 ]-3-dodecene 

2,7,9-trimethyltetracyclo 

[4.4.0.1 25 .l 710 ]-3-dodecene 

9-ethyl-2,7- dime thy ltetracyclo 
[4.4.0. 1 2 * 5 . 1 7 10 ]-3dodecene 

9*isobutyl-2,7-dimethyltetracyclo 
[4.4.0.1* 5 .1 7 10 ]-3dodecene 

9, 11, 12-trimethyltetracyclo 
[4.4.0. l* 5 .l 710 l-3dodecene 

9-ethyMl,12- dime thy ltetracyclo 
[4.4.0. l* 5 .l 710 ]-3dodecene 
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[0029] 

[Formula 18] 




oat 

(MX 



CHCH3 



CH 3 
CHCH3 



C2H5 
CHCH3 



CH(CH 3 ) 2 
CHCH3 



C 4 Hg 
CHCH3 



9isobutyl* 1 1, 12dimethyltetracyclo 
[4.4.0. 1 2 - 5 . V ">]-3dodecene 



5,8,9, lOtetramethyltetracyclo 
[4.4.0. 1 2 5 . 1 7 10 3-3-dodeeene 



8ethylidenetetracyclo 

[4.4.0. I* 5 . I 7 10 ]-3dodecene 



8 - e thy 1 i den e - 9- methyltetracyclo 
[4.4.0. I* 5 . 1 7 10 ]-3dodecene 



8ethylidene-9ethyltetracyclo 
[4.4.0. l* e . I 7 »°]-3dodecene 

8-ethy Iidene - 9- isopropylte tracyclo 
[4.4.0. I* 5 . l 71 °]-3dodecene 



8ethylidene-9*butyltetracyclo 
[4.4.0. I 2 - 5 . l 710 ]-3dodecene 
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[0030] 

[Formula 19] 



00t 



CHCH 2 CH 3 



CH 3 

CHCH2CH3 



C 2 H 5 

CHCH 2 CH 3 



i<^YTy" CH(CH3,z 
hjx^>=chch 2 ch3 



C 4 Hg 

CHCH2CH3 



I 

CH 3 



CH 3 



CH 3 
C-CH3 
CH 3 



8 n propylidenetetr acyclo 

[4.4.0. I* 6 . 1 7 10 ]-3dodecene 

8 • n propy lidene -9* methyltetr acyclo 
[4.4.0. l* 6 .l 710 )-3dodecene 



8- n-propylidene -9- ethy ltetracyclo 
[4.4.0. I* 5 . l 710 ]-3dodecene 



8- n -propy lidene -9 ■ isopropyltetr acyclo 
[4.4.0. l* 5 .l 7 ' 10 )-3-dodecene 



8-n-propylidene-9"butyltetracyclo 
[4.4.0. I* 5 . l 7J °]*3-dodecene 

8-isopropylidenetetracyclo 

[4.4.0. l* 5 .l 710 ]-3dodecene 

8-isopropyIidene-9methyltetracyclo 

tetracyclo [4.4.0. I* 5 . I 7 10 ]-3dodecene 
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[0031] 

[Formula 20] 



C 2 H B 
CH 3 

CH 3 



(DOE 



CH(CH 3 ) 2 
C-CH3 

CH 3 

C4H9 
C-CH3 

CH 3 



(MX. 
GHx, 



CI 

CI 



U fc* t7)f h v is? D[4.4.0. 



8isopropylidene-9-ethyltetracyclo 
(4.4.0. I 2 - 6 . V. »o]-3-dodecene 



8-isopropy lide ne -9-isopropy 1 te tracyclo 
[4.4.0. I 2 - 6 . I 7 - 'o]-3*dodecene 



8-isopropylidene-9-butyltetracycIo 
{4.4.0. I 2 - 5 . 1 7 ">]-3dodecene 



8chlorotetracyclo[4.4.0. 1 2 - 5 . l 7,0 ]-3*dodecene 



8bromote tracyclo [4. 4. 0. 1 2 - 5 . I 7 - 10 ]-3dodecene 



8 -fluorotetracyclo[4.4.0. l 2 M 710 ]-3-dodecene 



8,9-dichlorote tracyclo 

[4.4.0. I 2 - 6 . V- ">]-3-dodecene 
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3 o 1 tA 13 



6 8 10 





CH 3 



C 2 H 5 



CH 3 
CH 2 CH 
CH 3 



CH 3 
•CH 2 CH 
CH 3 



CH 3 CH 3 

& ¥<7y^**f- is ? n[6. 6. 1. 1 3 
^9 T^l smmft ; 




CH 3 




4 3 Xl 31l7. 16 




7 ^T 10 Ti lz i3 



15 
14 



hexacy clo [6. 6. 1 . 1 3 > 6 . 1 ia 1 3 0 2 - 7 . 0 9 ' 14 ] 

-4-heptadecene 
hexacyclol6.6. 1. 1 3 - 6 , l 10 - 13 .^ 7 .^ 14 ! 

-4-heptadecene derivatives such as^ 
12 -methyl hexacyclo 

[6.6. 1. I 36 . 1 i°,i3 02.7.09.14] -4-heptadecene 

12-ethyl hexacyclo 
[6.6. 1. 1 3 - 6 . 1 10 ^.O 2 7 O 9 ^] -4-heptadecene 



12-isobutyl hexacyclo 
[6.6. 1. 1 3 - 6 . 1 10 "O 2 - 7 O 9 . "]-4heptadecene 



1 , 6, 1 0- trime thy 1- 1 2-isobuty 1 hexacyclo 
[6.6.1. 1 3 6 . lio.i3 Q2.7 Q9 ,H]-4heptadecene 



octacyclo[8.8.0. I 2 - 9 . 14.7 in, is x 13, ie oa.s.O 12 . 17 ] 
-5docosene 
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CH 3 



.C2H5 



%tr<D*? ^v^o[8.8.0.1 2 

o 12 - l7 ]-5- K a ; 



3 o 1 ia13 

odd: 




CH 3 



octacyclo[8.8.0. I 2 - 9 . 1< 7 . 1 ".». l l3 > "'.O 3 .".CM 2 - 17 
-5-docosene derivatives such as: 
15-methyloctacyclo 

[8.8.0. 1 2 9. I 4 7 . 1 ».» 1 13 "0 s 0» 2 » 7 )-5-docosene 
1 5-ethyloctacyclo 

[8.8.0. 1 2 9 . 1 4 - 7 . l n i> . 1 1316 .0 3S .0 12 ,7 ]-5-docosene 



pentacyclo[6.6. 1. 1 3 fi .0 2 - 7 .0 9U ] 

-4hexadecene 
pentacycMe.e.l.l^.O^.O 9 

-4-hexadecene derivatives such as: 

1 , 3'dimethyl pen ta cyclo [6. 6. 1 . 1 3 6 . 0 2,7 . 0 9 - u ] 
-4-hexadecene 

l,6dimethyl pentacyclo[6.6. 1. 1 3 ^.O 2 - 7 .QP 14 ] 
-4-hexadecene 
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CH 3 CH 3 



<kto 



%trw<>9zf9 a[6.6.1 



If 15 

14 



9 11 13 



2 iiL«> 6 



7 8 9 10 il 1Z 13 



5 ° 7 
CH 3 

da 



1 5, 1 6-dimethyIpentacyclo[6. 6. 1. 1 3 6 . 0 2 7 . 0 9 
-4-hexadecene 



heptacyclo-5-eicosen derivatives or 
heptacyclo-5 heneicosene derivatives such as: 

heptacyclo[8. 7.0. 1". l< 7 .l 1117 .O. a * O^ 6 ] 
-5-eicosen 



heptacydo[8. 7.0. 12 ^. 1<'.1»>. 17.0.33 012."] 
-5'beneicosene 



tricyclo{4.3.0.1* 5 ]-3-decene 



tricycloU.S.O.l^l-S-decene derivatives such as 



2- me thyltricyclo[4. 3. 0. 1 **} - 3- decene 
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CH 3 



2 10 



'6Y 8 
5 7 



CH 3 




£<T> h ') > 9 "[4.4.0. 1 




CH 3 



5methyltricyclo[4. 3.0. l^ISdecene 



tricyclo[4.4.0. 1 2 6 ]-3undecene 

tricyclo[4.4.0. l 2 - 5 ]-3undecene derivatives 
such as: 

10methyltricyclol4.4. 0. 1 2 - 5 ] -3-undecene 



pentacyclo[6.5. 1. l^.O 2 ^.O^l^pentadecene 

pentacyclol6.5. 1 . 1 3 ^.O 2 - 7 .^ ,3 ]-4pentadecene 
derivatives such as : 

l ( 3-dimethylpentacyclo[6.5.1.1 36 .0 2 • 7 .0 9 • ,3 ] 
-4pentadecene 



l,6dimethylpentacyclo[6.5.1. l^.O 2 - 7 .^ 13 1 
•4pentadecene 
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[0036] 

[Formula 25] 



CH 3 CH 3 



C50b 



4fW5>^y? d[6.5. 1. 

6 a io 



:d«J:: 

5 7 9 

CH 3 

if^V? o[7.4.0. 

6 7 8 9 10 11 12 13 



14,15 * dimethylpentacy clo 

[6.5. 1. l 3 > 6 .0 2 - 7 .0 9 - ,3 ]-4-pentadecene 



diene compounds such as- 
pentacyclo(6.5. 1 . l 3 - 6 .0* '.O 9 - 13 1 
• 4 pentadec adiene 



pentacyclo[7.4.0. 1 2 - 5 . 1 9 . 12 .0» 13 ] 

-3-pentadecene 
pentacyclo[7.4.0. I 2 - 5 . 1 9 .".0* 13 ] 
-3'pentadecene derivatives such as- 

methyl- substitution pentacyclo 

[7.4.0. l*U 9 ^0* 13 ]-3pentadecen 



heptacycloIS.T.O.l 36 .! 1017 .! 12 ' 18 .^ 7 ^".' 6 ] 
-4-eicosene 
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& ¥<n^ "f 9 *> ? o[8.7.0.1 J ' 




CH 3 

UZtoJ *f"s>7 u[10.9.1. 1 4 ' 7 . 



2 « 14 13 12 11 
5 7 9 



heptacyclo[8. 7.0. l 3 - 6 . 1 10 - 17 . 1 12 15 .02 7 . 
0 1116 ]-4-eicosene derivatives such as: 
dimethyl- substitution heptacyclo 

[8.7.0. 1 3 6 . 1 10,17 1 12. 15.02,7. 0 U16 ] 

-4-eicosene 

nonacyclo[l0.9. 1. 1«A 1 » 32 °. lis. is qm. 
Q2.io.oi2.2i Q14.19] -5-pentacosene 

nonacyclo[l0.9. 1. I* 7 . 1 i 3 - 20 . 1*5. ia qm. 
O2.10 01221 Qi 4. is] -5-pentacosene 
derivatives such as: 
trimethyl-substitution nonacyclo 

[10.9. l.l 47 . 1 13 20. 115. 18 03.8 02 10.01221 

0 1419 ]- 5-pentacosene 

pentacyclo[8.4.0.i2 5 .19»2.o«.i 3 ] 

-3-hexadecene 
pentacyclo[8. 4.0. I 2 - 5 . I 9 12 0* is] 
-3-hexadecene derivatives such as: 
11 -methylpentacyclo 

[8.4.0.125 p. 12.O8, is] -3-hexadecene 
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ooax' 



CH 3 
CH 3 



^**r -fc ; 



4 „ 2 . 18 17 16 
7 8 9 10 11 £ 13 




CH 3 CH 3 CH 3 



1 1 -ethyl-pentacyclo 

[8.4.0. 1 2 » l 9 ^.O^l-S hexadecene 

10, 11-dimethyl-pentacyclo 

[8.4.0.1 26 .P 12 .0 8 ' 3 ]-3-hexadecene 



heptacyclo[8.8.0.1 4 - 7 .l ,ll8 .l 131fl .0 3 ' 8 .0 12 '> 7 ] 

-5-heneicosene 
heptacyclo[8.8.0. 1 4 - 7 . 1' 118 . 1 1316 .0 38 .0 12 > 17 ] 
-5-heneicosene derivatives such as : 

1 5- me thy 1-hep tacyclo 

[8.8.0. 1 4 - 7 . 1 1 13 . "O 3 0 1 * 17 ] 

-5-heneicosene 
trimethyl-heptacyclo 

[8.8.0.1 4 - 7 I 1118 1 ,3 > ,6 .0 3 8 .0 12 ' 17 ] 

-5-heneicosene 
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[0039] 

[Formula 28] 



223^20 19 



U f«yf->^ n[l0.10.1.1 5 '* 




o> 



cr 

c 



CH 3 

CH2"<0> 

> 

^3 



CH 2 CH 3 



nonacyclo 

[10.10. l.l^ 8 .l M ' 2, .l ,6 - ,& .0 2n .0 49 .0 1322 .0 15 - 20 ] 
-6 hexacosene derivatives such as 
nonacyclo 

Il0.10.1.1* 8 .l ,4 . ZI .l 1619 .0 2 . ,1 .0 4 . 9 .0 ,3 . 22 .0^ M ] 

-6-hexacosenei and 
compounds in which cyclopentadiene is 
further added in the following - 

5- phenylbicyclof 2. 2. llhe pto- 2e ne 



5-methyl-5phenyl-bicyclo[2.2.l]hepto-2-ene 



5benzyl-5-phenyl*bicyclol2.2.l]hepto-2ene 



5-tryl-5-phenyl-bicyclo[2.2.1]hepto-2-ene 



5-(ethylphenyl)-5-phenyl-bicyclo 
[2.2.l]hepto-2-ene 
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[0040] 

[Formula 29] 



<fH 3 

CH 

I 

CH 3 



4 a 5 &a 6 



J 



2 JSj 




6^8 
5 7 



o> 




o> 



CH 3 



5-(isopropylphenyl)-bicyclo[2. 2. l]hepto-2-ene 



1 , 4methano- 1 ,4, 4a, 9a- tetrahydrofluorene 



1, 4-methano-l , 4, 4a, 5, 1 0, 1 0a- 
hexahy droa nthracene 

8phenyltetracyclo[4.4.0. I 2 - 5 . I 710 ] 
-3-dodecene 



8-methyI-8phenyltetracyclo[4.4.0. 1 25 . 1 7 > 10 ] 
-3-dodecene 



8benzyltetracyclo[4. 4.0. 1 2 5 . I 7 10 ] 
-3dodecene 

8-tryl-tetracyclo[4. 4.0. I 2 B . I 7 ">] 
-3dodecene 
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[0041] 

[Formula 30] 



c 



CH 2 CH 3 




8-(ethylpheny0-tetracyclo[4.4.0. 1 2 V- ,0 ] 
-3-dodecene 

8-(isopropylphenyl)tetracyclo[4.4.0. I 26 . 1 7 . 10 ] 
-3dodecene 



8, 9-diphenyl- tetracyclo 

[4.4.0. I 2 *. l 710 ]-3dodecene 



8(biphenyDtetracyclo[4.4.0. I 2 - 6 . 1 710 ] 
-3-dodecene 

8 (B-naphthyl) tetracyclo[4. 4.0. 1" 1 7, °] 
-3-dodecene 

8-(a-naphthyl)-tetracyclo[4.4.0. 1 2 - 5 . I 7 - 10 ] 
- 3-dodecene 



8-(anthracenyl)tetracyclo[4. 4. 0. 1 2 5 . I 7 - l0 ] 
-3-dodecene 
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[0042] 

[Formula 31] 




3 „ 1 



'mm 



6 8 10 



3 zJLuJhz, 




a 




o> 




ol 



compositions in which cyclopentadiene is furthei 
added in (cyclopentadieneacenaphthylene 
adduct) 

11, 12benzopentacyclo[6.5. 1. 1**. 0*7 .0 9 ' 3 ) 
-4-pentadecene 

11, 12-benzopentacyclol6.6. 1. 1 36 .0 2 . 7 .0 9 «*] 
-4-hexadecene 



llphenylhexacyclo[6.6.1.1 36 .l 10 ".O^.O 9 "] 
-4-heptadecene 



14, 15heptacyclo[8.7.0. l 2 - 9 .^ 7 . 1'l.i'.O^.O 12 - 16 ] 
-5-eicosen 
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[0043] 

[Formula 32] 



COO 

CH 3 



CH 3 




CH 3 

Q50O 




0o3 

CH 3 



pentacyclo[6.5. 1. 13.6.02,7^13] 
•4, 11 -pentadecadiene 



methyl -substitution pentacyclo 

16.5. 1.1M.0**. 0ft»]-4, llpentadecadiene 

methyl -substitution pentacyclo 

[6.5. 1. 1 36 .02- 7 .0 913 ]-4, 11-pentadecadiene 



methyl substitution pentacyclo 

[6.5.1.13-6.02.7.09i3]-4,ll*pentadecadiene 



trim ethyl- substitution pentacyclo 

[4.7.0. l^.O 8 »3.19 121.3-pentadecene 



pentacyclo[4.7.0. l^W*. 1*™] 
• 3, 1 Opentadecadiene 



methyl-substitution pentacyclo 

[4.7.0.12-5.08,i3.i9.i2].3 ) io- P entadecadiene 
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[0044] 

[Formula 33] 

methyl-substitution 

pentacyclo[4.7.0. I 2 - 5 .!) 813 . 1 912 J 
-3, lOpentadecadiene 

methyl-substitution 

pentacyclo[4.7.0. l^.O 8 - 13 . I 912 ] 
-3, lOpentadecadiene 

methyl-substitution 

heptacyclo[7.8.0.1 36 .0^ 7 .l 10 .".0 111B .l^ 15 ] 
-4eicosen 

trimethyl - substitution 

heptacyclolT.aO.l^.CF'.l^^.O 11 ' 16 .!^ 15 ] 
-4eicosen 

tetramethylsubstitution 

heptacyclo[7.8.0.1^ 6 .0^ 7 .l^ 17 .O uw .l^ 15 I 
-4-eicosen 

5 -(a - naphthyl)bicyclo 
[2.2.l]hept-2ene 
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[0045] 

[Formula 34] 




5(an thrace nyDbicycIo [2.2. 1 ]hept- 2- ene 



cyciopentadiene-acenaphthylene ad duct 



5(biphenyl)bicyclo[2. 2. l]hept-2ene 



5-(B-naphthyl)bicyclo[2. 2. l]hept*2-ene 



5, 6- diphenylbicyclol2 . 2 . l]hept- 2- ene 



[0046] The cyclic olefins represented by formula [l] or [2] can be 
manufactured by a Diels-Alder reaction with olefins having a structure 
corresponding to cyclopentadienes. These cyclic olefins may be used alone 
or in combination including two or more of the foregoing. 

[0047] The cyclic olefin resins (al)(a-3) used in the present invention can 
be manufactured using cyclic olefin represented by formula [l] or [2] 
according to the methods suggested by the applicants in, for example, 
Japanese Patent Application Publication Nos. 60-168708, 61-120816, 
61-115912, 61-115916, 61-271308, 61-272216, 62 252406, 62 252407, 64-106, 
1-156308, and 1- 197511. Here the conditions may be appropriately 
selected. 

[0048] (al) Ethylene/cyclic olefin random copolymer 

The (a-l) ethylene/cyclic olefin random copolymer used as (Al) cyclic olefin 
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resin in the present invention is usually such that the constituent unit 
derived from ethylene is 52-90 mol%, preferably 55*80 mol%, and the 
constituent unit derived from cyclic olefin is 10-48 mol%, preferably 20-45 
mol%. The composition of ethylene and the composition of cyclic olefin are 
measured using 13 C-NMR. 

[0049] In this (a-l) ethylene/cyclic olefin random copolymer, the 
above-described constituent unit derived from ethylene and constituent unit 
derived from cyclic olefin are bonded in a random array, thereby 
substantially constituting a linear structure. The fact that this copolymer 
is substantially linear and does not substantially have a gelled crosslinked 
structure can be confirmed from the fact that this copolymer dissolves in an 
organic solvent and does not contain insoluble matter. For example, this 
can be confirmed from the fact that when measuring the limiting viscosity 
[ij described below, the copolymer completely dissolves in decalin at 135°C. 
[0050] In (a-l) ethylene/cyclic olefin random copolymer used in the present 
invention, at least part of the constituent unit derived from cyclic olefin 
represented by the above -described formula [l] or [2] is considered to have 
the structure represented by the following structural formula [l~a] or [2 a]. 
Further, at least part of cyclic olefin represented by formula [l-l] is 
considered to have the structure represented by formula [lla]. 
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[0051] 

[Formula 35] 




In formula [l-a] and [l-l-a], those indicated by n, m, q, R^R 18 , and R a R b are 
the same as those indicated by n, m, q, R^R 18 , and R a -R b , respectively, in 
formula [l]. In formula [2 a], those indicated by m, h, j, k, R 7 R 15 , and 
R17-R27 are the same as those indicated by m, h, j, k, R 7 -R 15 , and R 17 -R 27 in 
formula [2]. 

[0052] In addition, (a-l) ethylene/cyclic olefin random copolymer used in the 

present invention may suitably contain a constituent unit derived from 

another copolymerizable monomer, without departing from the present 
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invention. As such another monomer, olefins that are not ethylene or cyclic, 
norbornenes, and non-conjugated dienes can be exemplified. Specifically, 
a-olefins with 3-20 carbon atoms such as l butene, 1-pentene, 1-hexene, 

3- methyM-butene, 3-methyM-pentene, 3-ethyM-pentene, 
4methyl- 1-pentene, 4-methyM-hexene, 4,4-dimethyl-l-hexene, 
4,4-dimethyMpentene, 4ethyM-hexene, 3-ethyMhexene, 1-octene, 
ldecene, ldodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, and 

1- eicosen; cyclo olefins such as cyclobutene, cyclopentene, cyclohexene, 
3,4-dimethlcyclopentene, 3-methylcyclohexene, 

2- (2-methylbutyl)- 1-cyclohexene, cyclooctene, and 
3a,5,6,7a-tetrahydro-4,7-methano-lH-indene; norbornenes such as 
2-norbornene, 5-methyl-2-norbornene, 5ethyl-2-norbornene, 
5-isopropyl-2-norbornene, 5nbutyl-2-norbornene, 5-isobutyl- 2-norbornene, 
5,6-dimethyl-2*norbornene, 5-chloro-2*norbornene, and 
5-fluoro- 2-norbornene; and non-conjugated dienes such as 1,4-hexadiene, 

4- methyl-l,4*hexadiene, 5-methyll,4hexadiene, 1,7-octadiene, 
dicyclopentadiene, 5-ethylidene-2-norbornene, and 5~vinyl-2-norbornene 
can be exemplified. 

[0053] These monomers may be used alone or in combination including two 
or more of the foregoing. In (a-l) ethylene/cyclic olefin random copolymer 
used in the present invention, the constituent unit derived from the 
above-described monomer(s) may be contained usually at 20 mol% or lower, 
preferably at 10 mol% or lower. 

[0054] (a-l) Ethylene/cyclic olefin random copolymer used in the present 

invention can be manufactured using ethylene and cyclic olefin represented 

by formula [l] or [2] by the methods disclosed in the above-mentioned 

publications. Preferably among these, the ethylene/cyclic olefin random 

copolymer is manufactured by carrying out copolymerization using a 

hydrocarbon solvent, and as a catalyst, a vanadium catalyst formed of a 

vanadium compound that is soluble in the hydrocarbon solvent and of an 
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organic aluminum compound; a titanium catalyst formed of a titanium 
compound and an organic aluminum compound; or a zirconium catalyst 
formed of aluminoxane and a zirconium complex with, as a ligand, a 
multidentate compound in which at least two conjugated cycloalkadienyl 
groups are bonded via a lower alkylene group. 
[0055] (a-2) Ring-opened (co)polymer of cyclic olefin 

(a-2) Ring-opened (co)polymer of cyclic olefin used in the present invention 
is formed of the constituent unit derived from cyclic olefin represented by 
the above formula [l] or [2], and at least part of the constituent unit is 
considered to have a structure represented by the following formula [l b] or 
[2 b]. Further, at least part of cyclic olefin represented by formula [l-l] is 
considered to have the structure represented by formula [l-l-b]. 
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[0056] 

[Formula 36] 




In formula [l-b] and [l i b], those indicated by n, m, q, R^R 18 , and R a "R b are 
the same as those indicated by n, m, q, R^R 18 , and R a -R b , respectively, in 
formula [l]. In formula [2 b], those indicated by m, h, j, k, R 7 -R 15 , and 
R17-R27 are the same as those indicated by m, h, j, k, R^-R 1 *, and R 17 R 27 in 
formula [2]. 

[0057] Although in the ring-opened (co)polymer of cyclic olefin (a-2) the 

cyclic olefin is an essential component, another copolymerizable unsaturated 

monomer may be suitably contained, without departing from the present 

invention. As an unsaturated monomer that may arbitrarily be 
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copolymerized, cyclic olefin represented by the following formula [3] can be 

exemplified. 

[0058] 

[Formula 37] 



In the above formula [3], R 28 and R 29 are a hydrogen atom, a hydrocarbon 
group, or a hologen atom, and may be the same or different. Further, t is 
an integer of 2 or greater, and when R 28 and R 29 are repeated a plurality of 
times, they may respectively be the same or different. 

[0059] As a monomer component represented by the above formula [3], 
cyclobutene, cyclopentene, cyclohexene, cycloheptene, cyclooctene, 
cyclononene, cyclodecene, methylcyclopentene, methylcyclohexene, 
methylcycloheptene , methylcyclooctene , methylcyclononene , 

methylcyclodecene, ethylcyclopentene, ethylcyclobutene, ethylcyclooctene, 
dimethylcyclopentene, dimethylcyclohexene, dimethylcycloheptene, 
dimethylcyclooctene, trimethylcyclodecene, and 

2 (2-methylbutyl)-l-cyclohexene can be exemplified. 

[0060] As an unsaturated monomer that may arbitrarily be copolymerized 
other than the above-described formula [3], specifically, cyclic olefins such 
as 2,3,3a,7a-tetrahydro-4,7methanolH-indene and 

3a,5,6,7a-tetrahydro-4,7-methano-lH-indene can be exemplified. These 
unsaturated monomers that may arbitrarily be copolymerized may be used 
alone or in combination, and are usually used at less than 50 mol% against 
100 mol% of the ring-opened (co)polymer of cyclic olefin (a-2). 
[0061] Such a ring- opened (co)polymer can be manufactured by the methods 
disclosed in the above-described publications. Specifically, the ring-opened 
(co)polymer can be manufactured by polymerizing or compolymerizirig the 




... (3) 
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cyclic olefin represented by the above formula [l] or [2] in the presence of a 
ring-opened polymerization catalyst. As the ring-opened polymerization 
catalyst, such a catalyst may be used that is formed of a halide of a metal 
selected from the group consisting of ruthenium, rhodium, palladium, 
osmium, iridium, and platinum; nitrate or an acetylacetonate compound; 
and a reducing agent, or that is formed of an acetylacetonate compound or a 
halide of a metal selected from the group consisting of titanium, palladium, 
zirconium, and molybdenum; and an organic aluminum compound. 
[0062] A hydrogenated product of (a 2) ring-opened (co)polymer used in the 
present invention can be obtained by, in the presence of a conventional 
hydrogenated catalyst, hydrogenating (a-2) ring-opened (co)polymer 
obtained in the above -described manner. In this hydrogenated product of 
(a-2) ring-opened (co)polymer, at least part of the constituent unit derived 
from cyclic olefin represented by the above-described formula [l] or [2] is 
considered to have the structure represented by the following structural 
formula [l-c] or [2-c]. Further, at least part of cyclic olefin represented by 
formula [l*l] is considered to have the structure represented by formula 
[1-1-cL 
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[0063] 

[Formula 38] 
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In formula [lc] and [l-l-c], those indicated by n, m, q, R^R 18 , and R a R b are 
the same as those indicated by n, m, q, R^R 18 , and R a R b , respectively, in 
formula [l]. In formula [2 b], those indicated by m, h, j, k, R 7 R 15 , and 
R17-R27 are t he same as those indicated by m, h, j, k, R 7 R 15 , and R 17 -R 27 in 
formula [2]. 

[0064] (a-3) Graft-modified product 

A graft-modified product (a- 3) used in the present invention is obtained by, 

using a modifying agent, graft modification of the above-described (a-l) 

ethylene/cyclic olefin random copolymer, or (a-2) ring-opened (co)polymer of 
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cyclic olefin or part of a hydrogenated product thereof. 

[0065] As a modifying agent, unsaturated carboxylic acid such as maleic 
anhydride, or an acid anhydride of the foregoing, or a derivative of 
unsaturated carboxylic acid such as alkyl ester can be exemplified. In (a* 3) 
graft-modified product used in the present invention, the proportion of the 
constituent unit derived from the modifying agent is usually 10 mol% or 
lower. 

[0066] Such (a- 3) graft-modified product can be manufactured by graft 
modification of (al) ethylene/cyclic olefin random copolymer, or (a*2) 
ring-opened (co)polymer of cyclic olefin or part of a hydrogenated product 
thereof, after adding a modifying agent therein in order to secure a desired 
modification rate. Alternatively, (a*3) graft-modified product can be 
manufactured by preparing in advance a modified product having a high 
modification rate, and then mixing this modified product and unmodified 
cyclic olefin resin. 

[0067] (Al) Cyclic olefin resin used in the present invention is selected from 
the group consisting of the above-described (a-l), (a-2), and (a-3), or may be 
a combination of two or more of the forgoing. Among these, in the present 
invention, as (Al) cyclic olefin resin, ethylene/cyclic olefin random copolymer 
is preferably used. 

[0068] The polyolefinic multilayered laminate according to the present 
invention may be a laminate of a first layer formed of the above-described 
cyclic olefin resin (Al) and a second layer formed of (B) olefin (co)polymer or 
a composition containing the (co)polymer, described later. The first layer 
formed of cyclic olefin resin (Al) may be formed of a cyclic olefin resin 
composition (A2). 

[0069] Specifically, the first layer formed of a cyclic olefin resin composition 

is formed of a cyclic olefin resin composition formed of at least one cyclic 

olefin resin selected from the group consisting of (a-l) ethylene/cyclic olefin 

random copolymer, (a-2) ring-opened (co)polymer of cyclic olefin or part of a 
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hydrogenated product thereof, and (a-3) graft-modified product; and (b) 
polyolefin. 

[0070] As (b) polyolefin, a (co)polymer of crolefin with 2-20 carbon atoms is 
usually used. Specifically, as crolefin with 2-20 carbon atoms, ethylene, 
propylene, 1-butene, 1-pentene, 1-hexene, 3-methyMbutene, 

3- methyl-lpentene, 3ethyllpentene, 4-methyMpentene, 

4 methyl l hexene, 4,4dimethyl- 1-hexene, 4,4dimethyMpentene, 

4- ethyM-hexene, 3ethyl-lhexene, 1-octene, ldecene, Idodecene, 

1- tetradecene, 1-hexadecene, loctadecene, and leicosene can be 
exemplified. 

[0071] (b) Polyolefin used in the present invention may be a single polymer 
of the above -described crolefin or a copolymer of two or more crolefins. 
Further, (b) polyolefin may have another monomer such as norborneiie and 
non-conjugated diene copolymerized with the above-described crolefin, 
without departing from the present invention. As another monomer, 
cycloolefins such as cyclobutene, cyclopentene, cyclohexene, 
3,4-dimethlcyclopentene, 3methylcyclohexene, 

2- (2-methylbutyl)-l-eyclohexene, cyclooctene, and 
3a,5,6,7atetrahydro-4,7-methano-lH-indene; norbornenes such as 
2norbornene, 5-methyl-2-norbornene, 5ethyl-2-norbornene, 

5- isopropyl-2 norbornene, 5-nbutyl-2-norbomene, 5isobutyl-2norbornene, 
5,6-dimethyl-2-norbornene, 5-chloro-2norbornene, and 

5 fluoro-2 norbornene; and non-conjugated dienes such as 1,4-hexadiene, 
4-methyM,4-hexadiene, 5-methyll,4-hexadiene, 1,7-octadiene, 
dicyclopentadiene, 5-ethylidene-2*norbornene, and 5-vinyl 2-norbornene 
can be exemplified. 

[0072] These monomers may be used alone or in combination of two or more 

of the foregoing. In particular, in the present invention, (b) polyolefin is 

preferably polyethylene or polypropylene. When (b) polyolefin is 

polyethylene, the polyethylene may be a single polymer of ethylene or a 
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copolymer of ethylene and another crolefin. 

[0073] When (b) polyolefin is polyethylene, it is preferable to use a single 
polymer of ethylene or a copolymer of ethylene and another a-olefin with an 
ethylene content of 60 mol% or higher, preferably 70 mol% or higher. This 
copolymer preferably has a density of 0.830 g/cm 3 or greater, preferably 
0.87-0.94 g/cm 3 , a 190°C melt flow rate of 0.01-100 g/10min., preferably 
0.03-50 g/10min., and a Vicat softening point of 50-140°C, preferably 
80-130°C. 

[0074] Another a-olefin that may be copolymerized with ethylene may have 
3-14 carbon atoms, preferably 3-10 carbon atoms, examples including 

1- butene, 1-pentene, 1-hexene, 3methyMbutene, 3-methyl- 1-pentene, 
3ethyl- 1-pentene, 4-methyl- 1-pentene, 4-methyM-hexene, 
4,4-dimethyl- 1-hexene, 4,4-dimethyM-pentene, 4-ethyl- 1-hexene, 

3- ethyl- 1-hexene, 1-octene, 1-decene, 1-dodecene, and 1-tetradecene. 

[0075] When (b) polyolefin is polypropylene, the polypropylene may be a 
single polymer of propylene or a copolymer of propylene and another a-olefin. 
When (b) polyolefin is polypropylene, it is preferable to use a single polymer 
of propylene or a copolymer of propylene and another a-olefin with a 
propylene content of 70 mol% or higher, preferably 80 mol% or higher. 
This copolymer preferably has a density of 0.85 g/cm 3 or greater, preferably 
0.89 0.91 g/cm 3 , a 230°C melt flow rate of 0.01-100 g/10min., preferably 
0.05-50 g/10min., and a Vicat softening point of 100-170°C, preferably 
110-160°C. 

[0076] Another a-olefin that may be copolymerized with propylene may have 

2- 14 carbon atoms, preferably 2*10 carbon atoms, examples including 
(excluding propylene) ethylene, 1-butene, 1-pentene, 1-hexene, 
3 methyl- 1-butene, 3-methyl- 1-pentene, 3ethyl- 1-pentene, 

4- methyl- 1-pentene, 4-methyl- 1-hexene, 4,4-dimethyl- 1-hexene, 

4,4dimethyl- 1-pentene, 4-ethyl- 1-hexene, 3-ethyl- 1-hexene, 1-octene, 

1-decene, 1-dodecene, and 1-tetradecene. 
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[0077] Further, this (b) polyolefin may be a graft-modified product. As a 
modifying agent used here, unsaturated carboxylic acid such as maleic 
anhydride, or an acid anhydride of the foregoing, or a derivative of 
unsaturated carboxylic acid such as alkyl ester can be exemplified. When 
this (b) polyolefin is a graft-modified product, the proportion of the 
constituent unit derived from the modifying agent in this (b) polyolefin is 
usually 10 mol% or lower. 

[0078] Such a graft-modified product can be manufactured by graft 
modification of polyolefin after adding a modifying agent therein in order to 
secure a desired modification rate. Alternatively, such a graft-modified 
product can be manufactured by preparing in advance a modified product 
having a high modification rate, and then mixing this modified product and 
unmodified polyolefin. 

[0079] The proportion of the cyclic olefin resin (Al) in the cyclic olefin resin 
composition (A2) is usually 50 weight% or higher, preferably 60-99 weight%, 
and the proportion of (b) polyolefin is usually lower than 50 weight%, 
preferably 140 weight%. 

[0080] In (A) cyclic olefin resin or cyclic olefin resin composition used in the 
present invention, a component other than the above-described (a-l)-(a _ 3) 
and (b) may be contained without departing from the present invention. 
Examples of another component include a rubber component for improving 
impact strength, other resin components, a heat stabilizer, a 
weather-stabilizing agent, a light- stabilizing agent, an antistatic agent, a 
slipping agent, an anti-blocking agent, an anti-fog agent, a nucleating agent, 
a lubricant, a dye that absorbs light of a particular wavelength, a pigment, 
natural oil, synthetic oil, wax, and an optically transparent filler. The 
proportion of these other components is preferably lower than 50 weight % 
of the total weight of the cyclic olefin resin (Al) and the other components, 
or of the total weight of the cyclic olefin resin (Al), polyolefin (b), and the 
other components. 
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[0081] For example, a stabilizer that may be contained as an arbitrary 
component, phenol antioxidants such as 

tetrakis[methylene-3(3,5-di-t-butyl-4-hydroxyphenyl) propionate]methane, 
8-(3,5-di-t-butyl-4-hydroxyphenyl)propionate alkyl ester, 

2,2'-oxamidebis[ethyl-3(3,5-di-t-butyl-4-hydroxyphenyl) propionate]; fatty 
acid metal salt such as fatty acid calcium including zinc stearate, calcium 
stearate, and calcium 12-hydroxystearate; and fatty acid ester of polyhydric 
alcohol can be exemplified. 

[0082] These may be contained alone or in combination such as the 
combination of tetrakis [methylene- 3(3, 5-dit-butyl-4hydroxyphenyl) 
propionate]methane, zinc stearate, and glycerol monostearate. In 
particular, in the present invention, a phenol antioxidant and fatty acid 
ester of polyhydric alcohol are preferably used in combination, examples of 
such fatty acid ester of polyhydric alcohol including polyhydric alcohol fatty 
acid ester in which part of the alcoholic hydroxyl group of polyhydric alcohol 
of trivalency or more is esterified. 

[0083] As such fatty acid ester of polyhydric alcohol, glycerine fatty acid 
ester such as glycerol monostearate, glycerol monolaurate, glycerol 
monomyristate, glycerol monopalmitate, glycerol distearate, and glycerol 
dilaurate; fatty acid ester of pentaerythritol such as pentaerythritol 
monostearate, pentaerythritol monolaurate, pentaerythritol distearate, and 
pentaerythritol tristearate can be exemplified. These may be used alone or 
in combination. 

[0084] A phenol antioxidant is preferably used at less than 10 parts by 
weight, preferably less than 5 parts by weight, and more preferably 2 parts 
by weight of the total 100 parts by weight of the essential components. 
Fatty acid ester of polyhydric alcohol is preferably used at less than 10 parts 
by weight, preferably 5 parts by weight of the total 100 parts by weight of 
the essential components. 

[0085] To manufacture the cyclic olefin resin composition (A2) from the 
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cyclic olefin resin (Al) and (b) polyolefin, a well known mixture method may 
be employed. Examples include such a method that mixture is carried out 
using a Henschel mixer, a Vblender, a ribbon blender, or a tumbler blender, 
and such a method that after mixture, melting and kneading is carried out 
using a single screw extruder, a twin screw extruder, or a kneader, and then 
grain forming or crushing is carried out. 

[0086] (B) Olefin (co)polymer or a composition containing the (co)polymer 
Next, olefin (co)polymer or a composition containing the (co)polymer that is 
the forming material of the second layer of the multilayered laminate 
according to the present invention will be described. (B) Olefin (co)polymer 
used here is usually a-olefin (co)polymer with 2-20 carbon atoms. 
[0087] Specifically, as a-olefin (co)polymer with 2-20 carbon atoms, ethylene, 
propylene, 1-butene, 1-pentene, 1-hexene, 3-methyl-l-butene, 

3- methyl- 1-pentene, 3-ethyl- 1-pentene, 4-methyl- 1-pentene, 

4- methyM-hexene, 4,4dimethyl- 1-hexene, 4, 4- dimethyl- 1-pentene, 
4ethyl- 1-hexene, 3-ethyl- 1-hexene, loctene, 1-decene, ldodecene, 
1-tetradecene, 1-hexadecene, 1-octadecene, and 1-eicosene can be 
exemplified. 

[0088] (B) Olefin (co)polymer used in the present invention may be a single 
polymer of the above-described a-olefin or a copolymer of two or more 
a-olefins. Further, in this (B) olefin (co)polymer, an 

unsaturated- group -containing polar monomer may be copolymerized. 
[0089] As an unsaturated-groupcontaining polar monomer that may be 
copolymerized with the above -described a-olefin, vinyl acetate; acrylic ester 
or methacrylic ester with 1*8 carbon atoms, preferably 1*4 alkyl groups, 
such as methyl acrylate, ethyl acrylate, methyl methacrylate, and ethyl 
methacrylate; acrylic acid, methacrylic acid, glycidyl acrylate, and glycidyl 
methacrylate can be exemplified. 

[0090] Further, (B) olefin (co)polymer may have another monomer such as 

norbornene and non-conjugated diene copolymerized with the 

54 



above-described crolefin, without departing from the present invention. As 
another monomer, cycloolefins such as cyclobutene, cyclopentene, 
cyclohexene, 3,4-dimethlcyclopentene, 3-methylcyclohexene, 

2-(2-methylbutyl)-l-cyclohexene, cyclooctene, and 

3a,5,6,7a-tetrahydro-4,7-methano-lH-indene; norbornenes such as 

2- norbornene, 5-methyl-2-norbornene, 5-ethyl-2-norbornene, 
5-isopropyl-2-norbornene, 5-n-butyl"2-norbornene, 5-isobutyl-2-norbornene, 
5,6dimethyl-2norbornene, 5-chloro-2norbornene, and 
5-fluoro-2-norbornene; and non-conjugated dienes such as 1,4-hexadiene, 
4-methyll,4hexadiene, 5-methyl- 1,4-hexadiene, 1,7-octadiene, 
dicyclopentadiene, 5-ethylidene-2-norbornene, and 5vinyl-2-norbornene 
can be exemplified. 

[0091] These monomers may be used alone or in combination of two or more 
of the foregoing. In particular, in the present invention, (B) olefin 
(co)polymer is preferably polyethylene or polypropylene. When (B) olefin 
(co)polyiner is polyethylene, the polyethylene may be a single polymer of 
ethylene or a copolymer of ethylene and another crolefin and/or an 
unsaturated-group-containing polar monomer. 

[0092] When (B) olefin (co)polymer is polyethylene, it is preferable to use a 
single polymer of ethylene or a copolymer of ethylene and another crolefin 
with an ethylene content of 80 mol% or higher, preferably 90 mol% or higher. 
This copolymer preferably has a density of 0.89-0.98 g/cm 3 , preferably 
0.90*0.94 g/cm 3 . The copolymer preferably has such physical properties as 
a 190°C melt flow rate of 0.05-100 g/10min., preferably 0.5-50 g/10min., and 
a Vicat softening point of 70-120°C, preferably 75-110°C. 
[0093] Another crolefin that can be copolymerized with ethylene can have 

3- 14 carbon atoms, preferably 3-10 carbon atoms, examples including 

1-butene, 1-pentene, 1-hexene, 3-methyM-butene, 3-methyM-pentene, 

3-ethyM-pentene, 4me thy 1- 1-pentene, 4-methyl- 1-hexene, 

4,4dimethyl- 1-hexene, 4,4*dimethyl- 1-pentene, 4-ethyM-hexene, 
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3- ethyMhexene, 1-octene, 1-decene, l dodecene, and 1-tetradecene. 

[0094] When (B) olefin (co)polymer is polypropylene, the polypropylene may 
be a single polymer of propylene or a copolymer of propylene and another 
crolefin and/or an unsaturated-group-containing polar monomer. When (B) 
polyolefin is polypropylene, it is preferable to use a single polymer of 
propylene or a copolymer of propylene and another crolefin with a propylene 
content of 70 mol% or higher, preferably 80 mol% or higher. This 
copolymer preferably has a melting point (Tm) of 120"170°C, preferably 
120-145°C, a density of 0.83 g/cm 3 or greater, preferably 0.89 0.92 g/cm 3 , a 
190°C melt flow rate of 0.01-100 g/10min., preferably 0.05 50 g/10min., and 
a Vicat softening point of 100-170°C, preferably 110160°C. 
[0095] Another crolefin that may be copolymerized with propylene may have 
2-14 carbon atoms, preferably 2*10 carbon atoms, examples including 
(excluding propylene) ethylene, 1-butene, 1-pentene, 1-hexene, 
3methyllbutene, 3-methyMpentene, 3-ethyl- 1-pentene, 

4- methyl- 1-pentene, 4methyl- 1-hexene, 4,4-dimethyMhexene, 
4, 4-dimethyl- 1-pentene, 4-ethyl- 1-hexene, 3ethyl-lhexene, 1-octene, 
1-decene, 1-dodecene, and 1-tetradecene. 

[0096] The composition containing the olefin (co)polymer (B) is such that 

another component is contained in the olefin (co)polymer (B). Examples of 

another component include a rubber component, other resin components, a 

heat stabilizer, a weather-stabilizing agent, a light- stabilizing agent, an 

antistatic agent, a slipping agent, an anti-blocking agent, an anti-fog agent, 

a nucleating agent, a lubricant, a dye that absorbs light of a particular 

wavelength, a pigment, natural oil, synthetic oil, wax, and an optically 

transparent filler. A composition (B) containing the olefin (co)polymer (B) 

and a rubber component is preferable in improving impact strength. 

[0097] While there is no limitation to a rubber component, examples include 

copolymers of ethylene and other a olefins such as EPR (Ethylene Propylene 

Rubber) and EBR (Ethylene Butene Rubber), and ethylene -crolefin- diene 
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terpolymers such as EPDM (EthylenePropyleneDiene Methylene-linkage) 
and EBDM (EthyleneButeneDiene Methylene-linkage). The proportion 
of another component is preferably lower than 50 weight % of the 
composition containing the olefin (co)polymer (B) and the other component, 
preferably 1-40 weight %, and particularly preferably 1-20 weight %. 
[0098] The polyolefinic multilayered laminate according to the present 
invention is a laminate of- a sheet of a film layer formed of the 
above-described (A) cyclic olefin resin and a cyclic olefin resin composition, 
or of a composition containing the foregoing and another component that 
may be contained as necessary; and a sheet or a film layer formed of the 
above-described (B) olefin (co)polymer or a composition containing the 
(co)polymer. 

[0099] The lamination may be in any arbitrary configuration such as olefin 
(co)polymer (composition) (B) layer/ cyclic olefin resin (composition) (A) 
layer/ olefin (co)polymer (composition) (B) layer; cyclic olefin resin 
(composition) (A) layer/ olefin (co)polymer (composition) (B) layer/ cyclic 
olefin resin (composition) (A) layer; and olefin (co)polymer (composition) (B) 
layer/ cyclic olefin resin (composition) (A) layer. 

[0100] In this polyolefinic multilayered laminate according to the present 
invention, the thicknesses of the cyclic olefin resin (composition) (A) layer 
and the olefin (co)polymer (composition) (B) layer may be set in a manner 
that takes into account applications of the multilayered laminate of the 
present invention. In a usual case, the thickness of the cyclic olefin resin 
(composition) (A) layer is in the range 1 pnrlO mm, and the thickness of the 
olefin (co)polymer (composition) (B) layer is in the range 1 pnrlO mm. The 
entire thickness of the polyolefinic multilayered laminate of the present 
invention is usually in the range 2 pm-20 mm within which the thickness 
varies depending on applications of the laminate and the number of the 
layers to be laminated. 

[0101] The above-described the cyclic olefin resin (composition) (A) layer and 
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the olefin (co)polymer (composition) (B) layer may be laminated by a 
conventional molding method of a multilayered laminate, such as 
coextrusion molding methods including the multilayer T-die method, 
multiplayer inflation method, and extruding lamination method, and wet or 
dry lamination method, multilayer blow method, two-color molding method, 
sandwich molding method, and stamping molding method. 
[0102] When directly laminating the cyclic olefin resin (composition) (A) 
layer and the olefin (co)polymer (composition) (B) layer, depending on 
applications, the strength of adhesion may be insufficient. In this case, 
when adhering the cyclic olefin resin (composition) (A) layer and the olefin 
(co)polymer (composition) (B) layer, these layers are preferably adhered 
using, as a third layer, an adhesive layer (also referred to as (C) layer), 
[0103] As an adhesive that may be used in this case in the present invention, 
(C) low-crystalline or amorphous soft copolymer or a soft copolymer 
composition containing the soft copolymer can be exemplified. The 
low -crystalline or amorphous soft copolymer used here is an adhesive resin 
composition containing modified polyolefin or unsaturated polyolefin. The 
modified polyolefin is manufactured from such an ethylene/crolefin random 
copolymer that the melt flow rate (MFR) measured according to ASTM 
D1238L is usually in the range 0.1*50 g/10min., preferably 0.2-20 g/lOmin, 
the density is usually in the range 0.850 0.900 g/cm 3 , preferably 0.855-0.895 
g/cm 3 , the ethylene content is in the range 30-95 mol%, preferably 40-92 
mol%, and the crystallinity measured by the X-ray diffraction method is 
usually 20% or lower, preferably 30% or lower. 

[0104] As the a-olefin constituting the ethylene or crolefin random 
copolymer, a-olefin with 3~20 carbon atoms is usually used. As such 
a-olefin, propylene, lbutene, lhexene, 4-methyM-pentene, 1-octene, 
1-decene, 1-tetradecene, and 1-octadecene can be exemplified. These 
a-olefins can be copolymerized alone or in combination. 

[0105] As described above, this ethylene or a-olefin random copolymer is 
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low-crystalline or amorphous polyolefin, and the melting point of the 
copolymer when measured according to ASTM D 3418 is usually 100°C or 
lower. In the present invention, as an adhesive, the above-described 
low-crystalline or amorphous soft copolymer can be used alone or made into 
a composition by adding an adhesion imparting agent in the low-crystalline 
or amorphous soft copolymer. 

[0106] That is, in this low-crystalline or amorphous soft copolymer, alicyclic 
hydrocarbon resin in which aliphatic hydrocarbon resin and/or aromatic 
hydrocarbon resin is hydrogenated can be contained. Although such resin 
is an adhesive, it does not have a polar group and therefore is compatible 
with the above-described low-molecular-weight or amorphous soft copolymer. 
In particular, it is preferable to use such alicyclic hydrocarbon resin that the 
softening point measured by the ring and ball method is in the range 
105 150°C, preferably 110140°C, and the hydrogenation percentage of the 
aromatic group is 80% or higher, preferably 85% or higher. When using a 
soft copolymer compound as an adhesive, the above-described 
ethylene/olefin copolymer is used at 60-98 weight%, and the aliphatic 
hydrocarbon resin and/or alicyclic hydrocarbon resin is used at 2-40 
weight%. 

[0107] Further, the low-crystalline or amorphous soft copolymer may be 

modified, entirely or partly, by unsaturated carboxylic acid or a derivative 

thereof. It is also possible to contain modified polyethylene in the 

low-crystalline or amorphous soft copolymer. This modified polyethylene is 

such modified polyethylene that the graft amount of the unsaturated 

carboxylic acid or a derivative thereof is 0.01-0.1 weight%, preferably 0.1-5 

weight%, the density is in the range 0.9200.98 g/cm 3 , preferably 

0.905-0.970 g/cm 3 , and the crystallinity measured by the X-ray diffraction 

method is usually 45% or higher, preferably in the range 50*80% or lower. 

To manufacture this modified polyethylene, it is possible to use a single 

polymer of ethylene that has a melt flow rate (MFR: ASTM D1238, E) of 

59 



0.001-100 g/10min., a density of 0.905-0.980 g/cm 3 , and a crystallinity of 
45% or higher when measured by the X-ray diffraction method. 
Alternatively, a copolymer of ethylene and crolefin may be used. As 
crolefin that may be copolymerized with ethylene, propylene, 1-butene, 
4-methyM-pentene, 1-hexene, 1-octene, and 1-decene can be exemplified. 
[0108] Examples of unsaturated carboxylic acid or a derivative thereof to be 
grafted onto the polyethylene are as follows. As unsaturated carboxylic 
acid, acrylic acid, maleic acid, fumaric acid, tetrahydrophthalic acid, itaconic 
acid, citraconic acid, crotonic acid, isocrotonic acid, and nadic acid™ 
(endocis-bicyclo[2,2,l]hept-5-ene-2,3-dicarboxylate) can be exemplified. As 
a derivative of unsaturated carboxylic acid, acid halide, amide, imide, acid 
anhydride, and ester can be exemplified. Specifically, malenyl chloride, 
maleimide, maleic anhydride, citraconic anhydride, monomethyl maleate, 
dimethyl maleate, and glycidyl maleate can be exemplified. Preferable 
among these is unsaturated dicarboxylic acid or acid anhydride thereof. 
Specifically, maleic acid, nadic acid, or acid anhydride of the foregoing is 
preferable. The above-described modification of polyethylene using a 
grafting agent may be carried out according to a conventional method. 
[0109] When the above-described modified ethylene is contained in the soft 
copolymer composition, this modified ethylene is usually used at 0.1-50 
weight% of 100 parts by weight of the low-crystalline or amorphous soft 
copolymer. Further, the soft copolymer composition may be of the 
above -described ethylene/crolefin random copolymer and ethylene/vinyl 
acetate random copolymer and/or ethylene/vinyl alcohol random copolymer. 
In this case, the ethylene/crolefin random copolymer is preferably used at 
60-98 weight%, and the ethylene/vinyl acetate random copolymer and/or 
ethylene/vinyl alcohol random copolymer is preferably used at 2-40 
weight%. 

[0110] By using the above-described (C) low-crystalline or amorphous soft 

copolymer or soft copolymer composition, the first layer formed of (A) cyclic 
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olefin resin or cyclic olefin resin composition and the second layer formed of 
(B) olefin (co)polymer or a composition containing the (co)polymer are 
adhered in a preferable manner. As a method of forming this polyolefinic 
multilayered laminate of the present invention, coextrusion molding 
methods such the multilayer T-die method, multip layer inflation method, 
and extruding lamination method, conventional methods of forming a 
multilayered sheet or film such as wet lamination, dry lamination, and 
press molding, multilayer injection blowing such as coin injection blowing, 
blow molding methods such as multilayer direct blowing, injection molding 
methods such as sandwich molding and two-color molding, and the 
stamping method can be employed. A molded polyolefinic multilayered 
laminate may not be stretched but used as it is, or may be uniaxially or 
biaxially stretched. Further, to impart another function, the polyolefinic 
multilayered laminate may be coated with, for example, vinylidene chloride, 
or laminated with other resin films such as polyamide, ethylene -vinyl 
alcohol copolymer, and polyester. 

[01 11] The polyolefinic multilayered laminate according to the present 
invention is excellent in interlayer adhesivity, moldability, moisture 
resistivity, transparency, proper flexibility, a manual cutting property, heat 
sealability, and a dead holding property, and further excellent in vacuum or 
pressure moldability. Therefore, the polyolefinic multilayered laminate 
exhibits sufficient performance as a material for wrapping pharmaceuticals, 
food, and cigarettes. Thus, the polyolefinic multilayered laminate 
according to the present invention can be used as wrapping sheets or films, 
and holders such as bottles and containers. 

[0112] Objects to be wrapped may be arbitrary, examples including 

pharmaceuticals, food, daily necessities, and sundry items. In particular, 

the polyolefinic multilayered laminate according to the present invention 

guarantees moisture resistivity and transparency when used to wrap 

hygroscopic objects such as pharmaceuticals including tablets and capsules, 
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food including rice confectioneries, snacks, and cookies, and cigarettes and 
tea bags. 

[0113] As the form of wrapping, films such as bags, packs, PTPs (Press 
Though Packs), blister packs, manual twisting, wrapping, shrinking, and 
easy peeling, containers into which multilayer molded products in sheet 
form are assembled such as tetrapacks and milk cartons, medical containers 
such as drug bottles, vial bottles, infusion solution bottles, and syringes, 
physical and chemical appliances such as plates, test tubes, and analysis 
cells, and makeup bottles can be exemplified. 

[0114] In particular, the polyolefinic multilayered laminate according to the 
present invention is suitable for medical containers such as vial bottles and 
dropper bottles for eye drops, PTPs (Press Though Packs) or blister packs, 
and wrapping materials such as food wrapping films. 

[0115] [Effects of the Invention] As has been described hereinbefore, 
according to the present invention, the first layer formed of particular cyclic 
olefin rein or a cyclic olefin resin composition and the second layer formed of 
olefin (co)polymer or a composition containing the (co)polymer are laminated 
while adhered to each other in a preferable manner. Therefore, such a 
polyolefinic multilayered laminate is provided that is vastly preferable for 
wrapping materials that are excellent in interlayer adhesivity, moldability, 
moisture resistivity, mechanical strength, chemical resistance, transparency, 
proper flexibility, a manual cutting property, heat sealability, and a dead 
holding property, and further excellent in vacuum or pressure moldability. 
In addition, a container or a wrapping material made of the polyolefinic 
multilayered laminate is provided. 

[0116] [Examples] Next, examples of the present invention will be described. 
Is should be noted that the present invention will not be restricted by the 
examples. 

Examples 1-13, Comparative Example 1 

A two-different-kind layered sheet composed of an A layer of cyclic olefin 
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resin or a cyclic olefin resin composition and a B layer of polyolefin or a 
composition containing polyolefin was prepared under the following 
conditions. When the A layer was a cyclic olefin resin composition, a 
composition was prepared by melting and blending a resin that had been 
dry-blended in advance at the ratio (ratio by weight) listed in Tables 2 and 3, 
and such a composition was used as a material for sheet molding. 
[0117] [Materials used] 

•ETCD-3* Random copolymer of ethylene and 

tetracyclo[4.4.0.1 2 ' 5 .l 7 io]-3-dodecene. (Hereinafter referred to as TCD-3, 
which is cyclic olefin where in the above formula [l], n=0, m=l, q=0, and 
R 7 -R 18 are hydrogen atoms.) Limiting viscosity [q] = 0.67 dl/g, and 
softening temperature (TMA) = 90°C. 

•PE-i: Polyethylene, MFR = 5.5 g/lOmin. (190°C, 2.16kg), density = 0.968, 
and Vicat softening point = 125°C. 

•PE-2: Polyethylene, MFR = 0.11 g/lOmin. (190°C, 2.16kg), density = 0.952, 
and Vicat softening point = 122°C. 

•PE-3: Polyethylene, MFR = 7.2 g/lOmin. (190°C, 2.16kg), density = 0.917, 
and Vicat softening point = 86°C. 

•PP-i: Polypropylene, MFR = 7.0 g/lOmin. (230°C, 2.16kg), and melting 
point = 138°C. 

•PP-2: Polypropylene, MFR = 3.0 g/lOmin. (230°C, 2.16kg), and melting 
point = 151°C. 

•PB-i: Polybutene-1, MFR = 4.0 g/lOmin. (190°C, 2.16kg), and density = 
0.900. 

•P4MP-1: Poly-4-methylpentene-l, MFR = 22 g/lOmin. (260°C, 5kg), density 
= 0.835, and melting point = 235°C. 

•PPEP-l: A composition containing, at the ratio of 15 parts by weight to 85 
parts by weight of the above-described PP-2, an ethylene/propylene 
copolymer (EPR) having an MFR of 0.1 g/lOmin. (190°C, 2.16kg) and an 
ethylene content of 80 mol %. 
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•PPEP-2* A composition containing, at the ratio of 40 parts by weight to 60 
parts by weight of the above -de scribed PP-2, an ethylene/propylene 
copolymer (EPR) having an MFR of 0.1 g/lOmin. (190°C, 2.16kg) and an 
ethylene content of 80 mol %. 

[0118] Tables 1-4 show the fracture point stresses, fracture point extension, 
Young's modulus, Elmendorf tearing strengths, film impacts, light 
transmissivity, haze, moisture permeability coefficients, interlayer 
adhesivity, heat sealing strengths, and sealing surface appearances of the 



obtained laminates. 
[0119] [Table l] 





Conditions 


Example 1 


Example 2 


Example 3 


Resin of A layer 




ETCD-3 


ETCD-3 


ETCD-3 


Resin of B layer 




PP1 


PP-2 


PE-3 


Thickness of each layer 




70/30 


70/30 


70/30 


(urn) A layer/B layer 




• Fracture point stress 


23°C 


450/430 


450/450 


400/410 


(kg/cm 2 ) lateral/horizontal 


• Fracture point extension 


23°C 


5/5 


5/5 


3/3 


(%) lateral/horizontal 


•Young's modulus 
(kg/cm 2 ) lateral/horizontal 


23°C 


20000/19800 


21000/21000 


18000/18000 


•Elmendorf tearing 










strength (kg/cm) 


23°C 


7/9 


8/8 


7/7 


lateral/horizontal 










•Film impact (kg cm/cm) 


23°C 


55 


50 


70 




0°C 


85 


85 


95 




-30°C 


95 


95 


110 


•Light ray transmissivity 
(%) 


23°C 


91 


91 


91 


•Haze (%) 


23°C 


5 


4 


4 


•Moisture permeability 










coefficient 


40°C, RH90% 


0.13 


0.13 


0.13 


(g • mm/m 2 • 24hrs) 










• Interlayer adhesivity 


23°C 


80 


40 


40 


(g/15mm) 


•Heat sealing strength 
(g/15mm) 


110°C 


0/good 


0/good 


200/good 


/sealing surface appearance 


120°C 


0/good 


0/good 


250/good 




130°C 


200/good 


200/good 


400/good 
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[0120] [Table 2] 





Conditions 


Example 4 


Example 5 


Comparative 
Example 1 


Resin of A layer 


— 


ETCD-3 


ETCD-3 


ETCD-3 


T?psin of B laver 




PB-1 


P4MP-1 




T'r* -i r* lm a a a r\T ^»o^>r» loiroi* 

i iiicjviicoo ui cctcii idyer 
vum/ /\ layer/ jo layer 


• — 


70/30 


70/30 


100/0 


• Fracture point stress 
(kg/cm 2 ) lateral/horizontal 


23°C 


410/430 


420/420 


500/600 


•Fracture point extension 
\Yo) laterai/norizontal 


23°C 


5/5 


4/4 


2/3 


•Young's modulus 
Utg/cm^/ laterai/norizontal 


23°C 


18600/18800 


19500/19500 


27000/27000 


•Elmendorf tearing 










strength (kg/cm) 


23°C 


8/8 


6/7 


12/12 


lateral/horizontal 










♦Film impact (kg cm/cm) 


23°C 


65 


50 


40 




nop 


OA 

yu 


OA 

yu 


on 

oU 




-30°C 


100 


90 


80 


•Light ray transmissivity 
(%) 






Q1 

\J A. 


Q1 


•Haze (%) 


23°C 


6 


5 


0.3 


•Moisture permeability 










coefficient 


40°C, RH90% 


0.15 


0.16 


0.09 


(g • mm/m 2 • 24hrs) 










• Interlayer adhesivity 
(g/15mm) 


23°C 


40 


40 




•Heat sealing strength 
(g/15mm) 


110°C 


200/good 




210/good 


/sealing surface appearance 


120°C 


300/good 




300/bad 




130°C 


450/good 




300/good 
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[0121] [Table 3] 





Conditions 


Example 6 


Example 7 


Example 8 


Example 9 


Resin of A layer 




ETCD-3/ 


ETCD-3/ 


ETCD-3/ 


ETCD-3/ 




PE 1=8/2 


PE2=8/2 


PE1=9/1 


PE 1=7/3 


_ _ 

Resin oi B layer 




-L Hi O 


IT Cj O 


PE-3 


PP-1 


Thickness of each layer 




70/30 


70/30 


70/30 


70/30 


(um) A layer/B layer 








•Fracture point stress 












(kg/cm 2 ) 


23°C 


330/120 


350/130 


360/120 


450/420 


lateral/horizontal 












•Fracture point 












extension \/o) 


23°C 


5/20 




3/1 3 


3/*i 

Of %J 


lateral/horizontal 












•Young's modulus 
(kg/cm 2 ) 


23°C 


16000/ 


16000/ 


17000/ 


17800/ 


16000 


16000 


17000 


17900 


lateral/horizontal 








•Elmendorf tearing 












strength (kg/cm) 


23°C 


3/7 


3/7 


5/7 


5/6 


lateral/horizontal 












•Film impact (kg cm/cm) 


23°C 


120 


120 


80 


70 




0°C 


130 


130 


100 


100 




.QAOp 






lift 


TOO 
±\j\j 


• Light ray 


23°C 


90 


90 


90 


90 


transmissivity (%) 








•Haze(%) 


23°C 


10 


10 


9 


20 


•Moisture permeability 












coefficient 


40°C, RH90% 


0.15 


0.15 


0.14 


0.13 


(g • mm/m 2 • 24hrs) 












•Interlayer adhesivity 
(g/15mm) 


23°C 


550 


530 


500 


430 


•Heat sealing strength 
(g/15mm) 


110°C 


540/good 


530/good 


510/good 




/sealing surface 


120°C 










appearance 














130°C 








400/good 



The composition ratio of the resins of the A layer is on a weight basis. 
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[0122] [Table 4] 





Conditions 


J-i A a Hi 1 c 


XL* Ad 111 jj it; 


XllACilllL) It? 


H "V Q mnla 

Hi ao. 1X1 pit; 




XKJ 


1 1 

JL X 


12 

Xt* 


1 ^ 

XO 


Resin of A layer 


— 


ETCD-3/ 
PPl=7/3 


ETCD-3/ 
PB 1=7/3 


Xli X wJJ O 


Hi 1 \jXJ O 


Resin of B layer 




PP1 


PB-1 


PPEP1 


PPEP-2 


Thickness of each layer 




70/30 


70/30 


70/30 


70/30 


(um) A layer/B layer 




•Fracture point stress 












(kg/cm 2 ) 


23°C 


420/420 


410/410 


450/450 


400/400 


lateral/horizontal 












•Fracture point 












extension (%) 


23°C 


4/3 


3/3 


5/5 


8/8 


lateral/horizontal 












•Young's modulus 
(kg/cm 2 ) 

lateral/horizontal 


23°C 


18100/ 


18000/ 


20000/ 


18000/ 


18000 


17800 


20000 


18000 


• Elmendorf tearing 












strength (kg/cm) 


23°C 


8/8 


6/6 


8/8 


7/7 


lateral/horizontal 












•Film impact (kg cm/cm) 


23°C 


80 


90 


55 


70 




o°c 


110 


110 


90 


100 




-30°C 


110 


120 


100 


120 


•Light ray 
transmissivity (%) 


23°C 


89 


87 


91 


91 


•Haze (%) 


23°C 


35 


36 


5 


5 


• Moisture permeability 












coefficient 


40°C, RH90% 


0.15 


0.15 


0.14 


0.15 


(g • mm/m 2 • 24hrs) 












•Interlayer adhesivity 
(g/15mm) 


23°C 


300 


300 


80 


100 


•Heat sealing strength 
(g/15mm) 


110°C 




500/good 


0/good 


0/good 


/sealing surface 
appearance 


120°C 




500/good 


50/good 


100/good 




130°C 


300/good 


500/good 


230/good 


300/good 



The composition ratio of the resins of the A layer is on a weight basis. 



[0123] Examples 14- 19 

Using the following cyclic olefin resin, soft copolymer, and polyethylene, a 
three-layered extruded sheet with the structure cyclic olefin resin (outer 
layer)/ soft copolymer (composition) (intermediate layer)/ polyethylene (outer 
layer) was molded. 

[0124] • Cyclic olefin resin: ETCD-3 ([q]=0.67 dl/g, TMA=90°C) was used. 
Soft copolymer (composition): 

EBR; ethylene -butene compolymer. MFR = 1.8 g/lOmin. (230°C, 2.16kg), 
ethylene content = 80 mol%, crystallinity = 15%, and glass transition 
temperature = — 40°C. 
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EPR; ethylene propylene copolymer. MFR = 5.4 g/lOmin. (230°C, 2.16kg), 
ethylene content = 80 mol%, crystallinity = 15%, and glass transition 
temperature = — 40° C. 

Polyethylene; MFR = 2.0 g/lOmin. (190°C, 2.16kg), density = 0.92, Vicat 
softening point = 102°C, and crystallinity = 50%. 

Hydrogenated petroleum resin! Alcon P125 (trade name), available from 
Arakawa Chemical Industries. Softening point temperature = 125°C and 
bromine number = 2. 

EVA; ethylene -vinyl acetate copolymer. MFR = 2.0 g/lOmin. (190°C, 2.16kg) 
and vinyl acetate content = 25%. 

[0125] For the soft copolymer, the above described resins were used in the 
amounts shown in Table 5. When a plurality of resins among the 
above-described resins were used, the resins mixed in the ratio shown in 
Table 5 were used after being supplied to an extruder to be kneaded and 
mixed in advance. 

•Polyethylene: an MFR measured under the conditions 190°C and 2.16kg of 
2.0 g/10min., a density of 0.924 g/cm 3 . 

[0126] A three-layered extruded sheet was molded using the 
above-described resins under the following conditions. 

Layer structure of the sheet - - ETCD-3 (outer surface layer)/ soft copolymer 
(composition) (intermediate layer)/ polyethylene (outer surface layer) = 
40/40/160 pm. 

•Extruder: 40 mnup extruder 210°C (for outer layer) 
40 mm<p extruder 210°C (for intermediate layer) 
40 mmcp extruder 210°C (for outer layer) 
Molding rate: 5 m/min. 

[0127] The interlayer adhesivity of the obtained sheet was measured. The 

method of measurement is as follows. The adhesive strength (Fetcd) of the 

ETCD-3 layer and the soft polyolefin layer of the obtained sheet and the 

adhesive strength (Fpe) of the polyethylene layer and the soft copolymer 
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layer were measured by carrying out T peeling at the peeling rate of 300 
mm/min. The results are shown in Table 5. 
[0128] Example 20 

A two-different-kind layered sheet of ETCD-3 and polyethylene (PE) used as 
the outer layer in Examples 14-19 was formed. The layer structure of this 
laminate was: ETCD-3/ PE = 40/200 (pm). The interlayer adhesivity of the 
obtained sheet was measured in the same manner as in Examples 14-19. 
The results are shown in Table 5. 

[0129] [Table 5] 



Soft copolymer 






Examples 








14 


15 


16 


17 


18 


19 20 


EBR 
EPR 


100 


100 


80 


80 


30 




Polyethylene 
Hydrogenated 
petroleum resin 
EVA 






20 


20 


70 


100 


Interlayer 
adhesivity 
Fetcd 
(g/15mm) 

Fpe 
(g/15mm) 


1500 

Not 
peelable 


1690 

Not 
peelable 


Not 
peelable 

Not 
peelable 


Not 
peelable 

Not 
peelable 


1010 

Not 
peelable 


50 50 

Not 
peelable 



The composition ratio of the soft copolymer is on a weight basis. 



[0130] Examples 2126 

Using the following cyclic olefin resin, soft copolymer, and polyethylene, a 
three-layered extruded sheet with the structure cyclic olefin resin (outer 
layer)/ soft copolymer (composition) (intermediate layer)/ polyethylene (outer 
layer) was molded. 

[0131] • Cyclic olefin resin: ETCD-3 ([n.]=0.67 dUg, TMA=90°C) was used. 
• Soft copolymer (composition): 

EBR; ethylene butene compolymer. MFR =1.8 g/lOmin. (230°C, 2.16kg), 
ethylene content = 80 mol%, crystallinity = 15%, and glass transition 
temperature = — 40° C. 

EPR; ethylene -propylene copolymer. MFR = 5.4 g/lOmin. (230°C, 2.16kg), 
ethylene content = 80 mol%, crystallinity = 15%, and glass transition 
temperature = — 40°C. 
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Polypropylene; MFR = 7.0 g/lOmin. (230°C, 2.16kg) and melting point = 
138°C. Hydrogenated petroleum resin; Alcon P125 (trade name), available 
from Arakawa Chemical Industries. Softening point temperature = 125°C 
and bromine number = 2. 

EVA; ethylene -vinyl acetate copolymer. MFR = 2.0 g/lOmin. (190°C, 2.16kg) 
and vinyl acetate content = 25%. 

For the soft copolymer, the above-described resins were used in the amounts 
shown in Table 6. When a plurality of resins among the above-described 
resins were used, the resins mixed in the ratio shown in Table 6 were used 
after being supplied to an extruder to be kneaded and mixed in advance. 
•Polyethylene: an MFR measured under the conditions 230°C and 2.16kg of 
5.9 g/10min., a melting point of 143°C. 

[0132] Using the above-described resins, a three-layered sheet was inolded 
in the same manner as in Examples 14-19. 

The layer structure: ETCD 3 (outer layer)/ soft copolymer (intermediate 
layer)/ polypropylene (outer layer) = 40/40/160 pm. The interlayer 
adhesivity of the obtained sheet was measured in the same manner as in 
Examples 14-19. The results are shown in Table 6. 
[0133] [Table 6] 



Soft copolymer 






Examples 








21 


22 


23 


24 


25 


26 


EBR 
EPR 

Polypropylene 
Hydrogenated 
petroleum resin 
EVA 


100 


100 


80 
20 


80 
20 


30 
70 


100 


Interlayer 
adhesivity 














Fetcd 
(g/15mm) 

Fpe 
(g/15mm) 


800 
1000 


770 
1100 


1100 

Not 
peelable 


1020 

Not 
peelable 


540 
950 


40 

Not 
peelable 



The composition ratio of the soft copolymer is on a weight basis. 

[0134] Example 27 

A multi-layered bottle with an inner volume of 500 ml was molded suing a 

direct blow machine. This multi-layered bottle had, as an inner layer, a 

70 



random copolymer of ethylene and TCD-3. (This copolymer will be 
abbreviated as ETCD-3. [q]=0.60 dl/g, and softening temperature 
(TMA)=135°C.) As an outer layer, the multi-layered bottle had 
polyethylene (MFR = 2.0 g/lOmin. (190°C, 2.16kg) and density = 0.924 
g/cm 3 ). 

[0135] The drop strength of the obtained bottle was measured in the 
following manner. 

(Blow bottle drop impact test) Thirty blow bottles filled with water were 
dropped from an estimated height of breakage onto a concrete floor. 
Depending on the presence or absence of breakage, the height of dropping of 
the next bottle was increased or lowered by 30 cm or 10 cm in order to 
obtain the height of 50% breakage. The results are shown in Table 7. 
[0136] Example 28 

A multi-layered bottle with an inner volume of 500 ml was molded suing a 
direct blow machine. This multi-layered bottle had, as an inner layer, the 
ethylene/TCD-3 random copolymer used in Example 27. As an 
intermediate layer, the multi-layered bottle had a composition composed of 
80 weight % of an ethylene/propylene random copolymer (EPR) having an 
ethylene content of 80 mol%, an MFR of 1.8 g/lOmin. (230°C, 2.16kg), a 
crystallinity of 15%, and a glass transition temperature of -40°C; and 20 
weight % of hydrogenated petroleum resin (Alcon P125 (trade name), 
available from Arakawa Chemical Industries, having a softening point 
temperature of 125°C and a bromine number of 2). As an outer layer, the 
multi-layered bottle had polyethylene as used in Example 27. The results 
are shown in Table 7. 
[0137] Comparative Example 2 

Using the ethylene/TCD-3 random copolymer used in Example 27, a 500-ml 

single-layered direct blow container was molded. The bottle drop strength 

of the obtained single-layered bottle was measured in the same manner as 

in Example 27. The results are shown in Table 7. 
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[0138] [Table 7] 





Example 27 


Example 28 


Comparative 
Example 2 


Blow bottle structure 








Outer layer/ intermediate 


PE//ETD 


PE/PO/ETD 


ETD/7- 


layer/ inner layer 








Bottle drop strength (cm) 
(50% breakage height) 


95 


140 


30 



[0139] Example 29 

The cylinder temperature of a molder that was provided with two uniaxial 
extruders having a screw diameter of 40 mmtp and that was for a sheet with 
three layers of two different kinds was set at 210°C, and a sheet with three 
layers of two different kinds having the structure PP1/ETCD-3/PP-1 = 
30/190/30 (pm) was prepared. Then this sheet was heated using infrared 
rays, and by vacuum moldering, pocket forming of a blister pack was carried 
out. Fig. 1 shows a cross sectional structure of the blister pack. In the 
blister pack, which is wrapping material 1, reference numeral 2 denotes a 
molded product composed of the above-described multi-layered laminate, 3 
denotes a sealing material, 4 denotes an object to be wrapped, 5 denotes a 
blister, 6 denotes a flange portion, 7 denotes an aluminum foil, and 8 
denotes a heat-sealed resin. The pocket moldability in producing a blister 
pack in the above manner was estimated. Also the moisture permeability 
coefficient of this sheet was measured. The results are shown in Table 8. 
[0140] Comparative Example 3 

A single-layered sheet of 250pmthick ETCD 3 was molded, and pocket 
forming of a blister pack was carried out in the same manner as in Example 
29. The pocket moldability in producing a blister pack in the above manner 
was estimated in the same manner as in Example 29. Also the moisture 
permeability coefficient of this sheet was measured. The results are shown 
in Table 8. 

[0141] Comparative Example 4 

A single-layered sheet of 250-pm-thick PP-1 was molded, and pocket 
forming of a blister pack was carried out in the same manner as in Example 
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29. The pocket moldability in producing a blister pack in the above manner 
was estimated in the same manner as in Example 29. Also the moisture 
permeability coefficient of this sheet was measured. The results are shown 
in Table 8. 
[0142] [Table 8] 





Example 29 


Comparative 
Example 3 


Comparative 
Example 4 


Permeability coefficient 
(g mm/m 2 -24hrs) 


0.05 


0.09 


0.3 


Pocket moldability *1 


O 


A 


X 



*1 Pocket moldability" A shape of 13 mm in diameter and 6 mm in depth was molded 
by vacuum molding, and the quality of the shape was visually estimated as follows: 
o: The edge of the bottom portion is well formed. 

A: The edge of the bottom portion is formed with a slightly round finish, 
x: Not extendable to have an edge. 



[0143] Examples 30-34 

Using the following cyclic olefin resin or a blended material of cyclic olefin 
resin and polyethylene, and polypropylene or a blended material of 
polypropylene and an ethylene copolymer, a three-layered extruded sheet 
with the structure polypropylene (composition) (outer surface)/ cyclic olefin 
resin (composition) (intermediate)/ polypropylene (composition) (outer 
surface) was molded. 

[0144] • Cyclic olefin resin: ETCD 3 ([itf = 0.67 dl/g, TMA = 90°C). 

• Polyethylene (PE); MFR = 5.2 g/lOmin. (190°C, 2.16kg) and density = 
0.968 g/cm 3 . 

• Polypropylene; MFR = 6.5 g/lOmin. (230°C, 2.16kg), homopolymer. 
•EBR; ethylene -butene compolymer. MFR = 18 g/lOmin. (230°C, 2.16kg) 
and ethylene content = 80 mol. 

• EPR; ethylene -propylene copolymer. MFR = 4.5 g/lOmin. (230°C, 2.16kg) 
and ethylene content = 80 mol%. 

[0145] EBR and EPR were used in the amounts shown in Table 9. When a 
plurality of resins among the above-described resins were used, the resins 
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dry-blended in the ratio shown in Table 9 were used after being supplied to 
an extruder to be kneaded and mixed in advance. 

Layer structure of the sheet- polypropylene (composition) (outer surface 
layer)/ cyclic olefin resin (composition) (intermediate layer)/ polypropylene 
(composition) (outer surface layer) = 20/20/20 jim. 

The interlayer adhesivity of the obtained sheet was measured in the same 
manner as in Examples 14-19. The results are shown in Table 9. 
[0146] [Table 9] 





Outer layer 


Intermediate layer 


Adhesive strength 
(g/15mm 


Example 30 


PP 


ETCD-3 


100 


Example 31 


PP+PE (40wt%) 


ETCD-3 


160 


Example 32 


PP+PE (40wt%) 


ETCD-3+PE 
(20wt%) 


230 


Example 33 


PP+EBR (20wt%) 


ETCD-3+PE 
(20wt%) 


430 


Example 34 


PP+EPR (20wt%) 


ETCD-3+PE 
(20wt%) 


370 



[Brief Description of the Drawing] 

[Fig. l] Fig. 1 is a cross sectional diagram of a blister pack that uses a 
multi-layered laminate of the present invention. 
[Reference Numeral in the Drawing] 



1 Wrapping material 

2 Molded product 

3 Sealing material 

4 Object to be wrapped 

5 Blister 

6 Flange portion 

7 Aluminum foil 

8 Heat-sealed resin layer 
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-3-^ > 9 r-t > 

*^ > ^ v ^ n 

[4.7.0.1 2 ' 5 . 0 8 ' 13 I 9 ' 12 ] 

-3,io-^ > * -r^ v*. > 



CH 3 



[4.7.0.1 2 ' 5 . 0 8 ' 13 I 9 ' 12 ] 



[0 044] 
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CH 3 



(28) 

* * [{b3 3 ] 

* -f* ^fSlfc'* > 9 Is 9 n 

[4.7.0. 1 2 ' 5 . 0 813 . I 9 ' 12 ] 

-8,io-^>?y*vJ-> 



W8-722 1 0 
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CH 3 

(fcO) 



[4.7.0.1 2 * 5 . 0 8 > 13 . I 9 ' 12 ] 




CH3 



[7.8.0. 1 3 ' 6 . 0 2 ' 7 . I 10 - 17 . 0 11 ' 16 . 
1 12,15 ] _ 4 _ jr ^ 3 ^ v 



CH 3 



CH 3 CH 3 




J H3 CH, J H i/ CH3 



9 is 9 v 



[7. 8.0. 1 3 * 6 . O 2 ' 7 . I 10 ' 17 0 11 ' 16 . 
1 12.15 ] _ 4 _ j . ^ 3 ^ v 

[7.8. O.l 3 ' 6 . 0 2 - 7 . I 10 * 17 . 0 11 - 16 . 




[0 045] 



[ffc3 4] 




(29) 



[2.2.1.1-^7" h -2--X > 



*SB§¥8 - 7 2 2 1 0 
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mm 




[2.2. l]-^-/ h -2--^ > 



[2. 2. l]^7*h-2-J-> 



5,6- >' 7 j - ^ - tf -> ^ D 
[2. 2. 1] ^7" h -2-J^ > 



[0046] ±IB<D<fc 5&5$ t 1 ] ttcU [ 2 ] -C*i* 

[0 04 7] #2£?8tm>e>ft£ (a-1) ~ (a- 
3 ) (Dfflfc* U 7 -< >JMIMi«:. ±IB©<k 5 toS [ 1 ] 

£/c« [2] -e^Sft^st*:*^ ^ >4ffl^r. m 

{*#HBg6 0- 1 6870 8^&$8. #13086 1-12 

o 8 1 6^tm. ftmws i-i 1591 2 nam. # 

P3BS6 1-115 9 1 6^236, #P3B36 1-2713 
0 8^&m, #13886 1 -2722 1 6^f<&*8. #P3BB 
62-25240 6-^4>$fi, #P3BS6 2-252407 
*t&*. #131186 4- 1 0 6^&«, #P3¥ 1-156 
3 0 8^2 : m<sJ:Vftffl¥■ 1 - 1 9 7 5 1 1 nOMKZ 

[004 8] (a- 1 ) x^U> •JS^L-^-f >7> 

(a i ) j >mffimtisr:m^ibti 

& (a - 1 ) x^U> -iS«*U7^>^>^Aitfi^ 

9 0*^%. 0tb<U5 5-8 0^%©ar. SStt 
tU7 ^ >*>6Hai3nS«i^mfi* 1 0~4 8 *)l 



%. #*L<tt2 0~4 5^l/%<Dfi-C^*ri,rC»4. 

[0049] CCD (a-l)x^U> -StttU7 -v > 
^>^AitK^{*rtt. ±fB©<fc-5&x^u>7!»£>ifzS 
3ft&fltJ&iJi<i<»:8i?*#* >*p 6 if** 3 ft 

eistts [ 7/ ] *«je-r*i8(c. c<D*m£mi 1 3 5 
•c. 7 s * >{c^{c«»-r sci^jrosgis-f -set 

[0 05 0] *2PJ3-Cffl<,>6ft6 (a - 1 ) x?-U> • 

40 [ 1 ] S/c« [2] "CSlSftSgM*:*!-'? -< >#>6§fag 
Sft^«^{4©^&< ifc-g&tt, ^ft-eftTIBfltj* 
5$ [ 1 - a] S/ctt [2 -a] -C7n$ftS«JS?:W^r 

i>si#^6ft-5,, s/c. [ 1 - 1 ] -cmztizmw. 

*l,y 4 ><D'J>fj:< £ k-SPttTfefg^SC [ 1 - 1 - 

a] -cmztizm&zmomztmLtbtiz. 

[0 05 1 ] 
[ft3 5] 




_bfB5£ [ 1 - a] . [1-1-a] (Cfel^, n, m, 
q, R 1 — R ,B ft6t«CR\ R b «5^i [ 1 ] tmtb<D 
*m3T. 5$ [2 - a] CCteCvc, m. h, j . k, R 7 
-R ls fej;^R 17 -R ,7 l«[2] i^Dfe<D^a*r o 
[0 05 2] J/c*^Kffit^ti^ (a- 1 ) x^U 

ftfr ft I «HTefiW«:j6 D TffeCDftS^ njegft -/ 

©J:^^fft©^yv-tLt» 4 iiBOi^ftx^l^ 40 

tU£ % ynb'UX 1-^>7 U >, l-^**fe 

;U-i-^>r>, 4-^ ^Ji/-i-^>-r>, 4-^^;l/-i--^ 

>x>, 4-x^;l/-i-^+-fe> v 3-x^;l>-i-"\+-fe>, 

i_-\+^r-fe>, i-^^^r r -te>, l-i^-b^i© 
^$3-2 0Oa-tf ^>^n^f*>, 50 



-l->'#n'\+-te> v ^#CI:*#7*>, 3a,5,6,7a--r h 

^ t Fn-4,7-y £y-iH-^>r>ft£(D^t7P:ti^ 
y ;l/ * > v 5-^ * a -2- > )l> tffr * > ft £ <D s ;l/ 

> ? X>, 5-^^;l/-l,4-^^1f^J.> v l t 7-^*^^^X 
* > , 5-tf ~)\,-2-S > ft i*©^f8S>X >ffl 

2i«M^ftffll^CiOT*^ B (a - 1 ) 



(31) 
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[0 05 4] *8ffl-em^t>tl2> (a- 1 ) • 

[i ] [2] -e^^nsis^u^ -< ><h£/§t> 

•T * 3 - Aig#*> <fc O'T )V 5 V >#> 
^tl^^^-^A^^^ffl^r (a - 1 ) x^U>* 



[0 05 5] (a- 2) >©g38t (ft) £ 

*SWrcflH>6tlfi ( a - 2 ) Wtfc* -/ >©g8SS 
(ft) S^tttt. WES [ 1 ] Sfctt [2] 

1S«;*f4©^%< i TIB5S [ 1 - b ] *fcB 

[2-b] -C*3tl-S«J§**LTI,>Si#it6tl*. 

sc [ l - i ] -casnsitctu?^©^^ 

i4>-g|5»^S: [ 1 - 1 - b ] •C*5tiS«i**WbT 

[0 05 6] 
Cft3 6] 




(1- bj 




Cl-l-b) 




C2-b) 



-hES [ 1 - b ] . [ 1 - 1 -b] tcfcfcvc. n. 

R^R^^o'ScR". R"«S;[i] ileick© 
£3tf. [2 - b ] (Cfoivr. m> h, j . k> R' 

~R ,, *jj:^R 1 '~R ,7 {i3S; [2] tnct><o*#ir. 
[0057] mvi* is? -< ymmm (ft) mst* ( a - 
2) «. tuia^w+u^-o^^^^i-r-sfe^-c* 



ffe©ft*^pJ#g^^*a*s^^*^W b r *><fc 

50 [0 05 8] 
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[ft3 7] 




[0 05 9] miB^; [ 3 ] ^n$ft£^ 1/ 
Tte. 04;Ui>'^P:/^;'\ ^^n>-<>^>, 

p^+-fe> v ./^v^p^'/t^ 
[0 06 0] luiB^ [ 3 ] eww:e*cc**^3 tlT fc 

KO-4,7-^^/-lH-^>f 3a,5 f 6,7a-r* 
t FP-4,7-y #^-:uW>^>S<DI*R*U:7 ^ 

9ft» i«*l/7^3BI« (ft) M^f* 



(32) NH¥8-7 2.2 1 0 
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(a -2) 1 0 O^WCCttUT 5 0 *;l/%*$9<D«r 

[0061] zto&stam (ft) *^»b. friB^fg 
tmtcits m^tt [ i ] *ita [2] -cmztizmvt* 

^ 2*$ A , isjlzi^y a £ /c«^r V 7 J- > ft £ p if> ^>il 
« ft P >? ZsitW */di7t^U7-feh >f fr£ 

[0062] *ftgrtm>&tis (a -2) pas (ft) 

t^*Mti«, ±IEc7)J:5K:LTf#6ft<£ (a- 
2 ) (ft) S6R^»I<D*^?S13PM«CDS 
&T&C*f^bUTf#e>ft& 0 C<D (a -2) (ft) 
20 S^«KD*3R^fc!BCc*5l^r, St [ 1 ] */dJ [2]r« 

4>& < t fc— gBttTieS [ 1 - c ] *fctt [ 2 - c ] r 
^$n6«M*brt^<i:#i6tx^ sc [ l 
- i ] r*i^n^^u7 ^ isaypu< ti>— mz. 

[1 - 1-c] t?*Sti-S«Jt*WLri^*i*A 

[0 06 3] 
[ft3 8] 




-ha25£ [ 1 - c J . [ 1 - 1 - c ] (C*$l>-r. n> m. 
q. R , ~R"%e.O'«:R* > R b «SC[l] tmCt>(D 
4Str. 5$ [2-c] iC*il»T. m % h. j > k« R 7 

~R is te«t^R i7 ~R"«^; [2 ] tmct><D*m-?. 

[0 06 4] (a-3)i'77F» 
*»9reJH,>6tl* (a- 3) ©«7hM(J. ± 
iB©<fc5ft (a - 1 ) x^U> • SHKtfb? ./>5>;5r 
AftS£<fc. £ fc« < a - 2 ) S«3t- U7-f >©PPi 

(ft) S^{*^0<«-e©*^t^O-gP?r. ^ttJWC 

h^ttort#6ns 0 40 

[006 5] LX «. &7kv W >88ft £<D^ 

-C#£. (a -3) 

ilS 1 0 *JU%JiiTT*-S„ 
[0 06 6] C©<fc5ft (a- 3) 5^:7 h^tt^JW, 
^©^te^tcftSJ^K. (a- 1 ) x?u> • Jg« 
tU7^>7>^A«l^fc« (a- 2) 

•y -t y<omm (ft) «£f*&b < w©*mk. ^ 50 



[0 067] #38Jirrffil,>6*l* (A 1) 4 
±»DJ:3tt (a - 1 ) . (a-2)*s«t 
0* (a-3) *>6J&-5»f36»6S«n. Ctt6£2atU: 
t*^t>tfcfeot*otiJ:i>„ *iwrtf. (a 
1 ) S«*l/7 -< >^BB<*:Lr. ch6o«tfc, 

(a-i) x^u> • mKtuy -<>7>^Afta^ft 

[0 068] #fSBJ©;t 1,7 ./ >X&JMIJff*tt. ±IB 
©J^ScSStfci-U:? >^fl§ (A 1 ) 
mi©Jl<!:^-rS^-U7^>^ (ft) m^wstcizz 
tl*^ts&fm (B) #>67fc(K;**l£S&2©Jl<!:©»ll 

1 ) *>6JBJiS3*i$* 1 ©H#, JBtttfU? ^ >3M8HS 
JHUft& (A 2) *>6Jfc(5i*ft-C<,>-C*>J:t,>„ 

[0 06 9] in^. (A2) mvi*i>7-t >mmnmi& 

•mtPhtiZ&KDmk*. ±&© (a - 1) x^U>-& 



(34) 
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is? 4 >^ >^a«s^ ( a - 2 ) easa^s^ 

L < <fc O* < a - 3 ) ^77F^ 

y^ymmmt. <b) 

[0070] CCt (b) #9*U7^>iUtlt il 
tffl^^ = R(*WCC»*C©ft*»2-2 0©a-*U 
i-^>r>, i-^-feX 3-^^;i/-i-^f*>. 3- 10 

+ i2>, ^-;l/-l--^>r 4-X^l/-l--%+-fe 

> v 3-x^;b-i--^+-fe>. i-^^7 x >, i-r*fe>, 1- 
[007 i ] **wr«fflstis (b) tf';*u^> 

^oTfccfc^, $65C V CCD (b) ^'J^U:? A >*C 20 

imms* >Sft £CD«©*fi{**9fcs^ L r or & J: 

)V) -l-f^O-^-feX V^n^^^>fe<fc^3a,5,6, 

s-x.^)V-2-yjvyi<jv^y,5-^yy'u\^)^-2-y)V 30 

ft£CD>^l/#Jl/*>g. l,4-^*t^X> % 
l,4-"\+1f^X> v 5-y^-l,4-^tf^X>, 1,7- 

;t^£>>x> v n^>£*/x>, s-x^y^>-2 
-y >\,i£)\,*zsis&if i-V-As-i-syv&fr* >ft 

[0 07 2] cn60f6OT/7-{J, ^ttt^^C^i 

TB, C© (b) #'J*U7^>^ #l/x^U>*$J: 
^/J/d^y^tW^tSCiWJLK CCD 
(b) &*)*\/7 jlsifl?i>*)X-*l<Zs-Ch*>m^Z, C 

cd^ »; x ^ u >i*x 1/ xDitti^t* o r <£ v 

[0 07 3] CCD (b) #V*l<7 WU*. # 
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*oT, «B»*0. 8 3 0 g/crrr'td, » £ L < tt 
0. 87 — 0. 9 4g/cm 3 , 1 9 0 "CCD^ )l> h 7 P — 
U-h#0. 01-100g/10^ *f£L<«:0. 
0 3-5 0 g/10^ b^^ftft^5 0-14 0 

[0 074] x^U>iitfi^-r^ffeOa-*U^ ^ > 
iim y*Pfc:U> v l-^-r>, l-^>^>, 1-^* 
•fe>, 3_y ^;1/_1_-/t^> v 3-^ ^;l/~l--^>f->, 3-X 

■^+-fe>, 4,4-S^ ^;l/-l-^+-fe>, 

i-^^-r>, i-7 s -fe>, i-Ff-fe>, l-f* h ^tHz 
>ft£CDl**£fc3-l 4, Jff£L<te3- 1 0CD&GD£ 
W£C£#r££ 0 
[0 07 5 ] ^/c, CCD (b) #V*U7 a 

CCD (b) #V*\s7 ^>^'i^f U>r£>£fc§ 

^7 0Wo«l, ^£L<«:8 o^;i^«±cd#»;:7* 

^O.SSg/cm 3 ^ ^l<»0.89-0.9 
lg/cm 3 . 2 3 0°C<D^JUh^a-U-h^0 .0 1- 
100g/10^ Sf^L<5i0 .0 5-5 0 g/1 0 
fcT^^ hlfc^fc*^ 1 0 0- 1 7 0°C, &$:L<tel 

[0 07 6 ] 7 , Pt , l/><!:ftl^«iOa-tl/7^ 
>iU(t x^p> v i-^f>. l-^>x>. l-^+ 
-fe> v 3-^^Ji'-i-^f->. 3-^ ^-;l/-i-^>r>. 3-x 

-\^-fe>, 4,4-Sx^ ^;l/-i_«^^-fe>, 4,4-^^^;U-l- 

•^>f*>, 4-x^jl/~i^+-fe> 4 3-x^;P-i--^^-fe 
>, i-^* ^f>> i-r f 'fe>, i-Ff-fe>, i-r*h^f r -fe 
>«c£<D«a8R2-l 4 (^Pfl/>a< ) v «F*U 
<«2-10 (^b*l/>»<) <D«>CD**tf*Ci 

[0 07 7] */c, COD (b) tfVXl'? -/ >»^7 

ii*^u^>Kft<*:CD^fa*^>K, cne 
cdKM*^5 £ «^f0^ >Mcdt;1/+ ^x x 
^<Dg|^ft£^Cf-5Ci^^^ e CCD (b) II 

Aiswv^v h^l4^r*^is^cc v ccd^u^ 

U^^> (b) *CC*$WSa!t»*6»»3ti4««» 
[0 07 8 ] CCDi^ft^^^ ^rScD^tt 

*«: ft 2> J: e> cc ^ »J + u v a > (c SttSU* E ^ U r y y 



(35) 
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co 07 9] m^tuy -i^mmmm^m <A2> 4hc 

£»«»R4-U7 ■# >**MB (A 1 ) (DW^tt. a^T5 
0SS%tt±, »tl<fiJ60-991t°/o, #y*u 
7 ^ > ( b ) ©W^tt, ®S5 011°/o*i, ff * b < 
ttl ~4 Ofi«%±T£0C>#*M*tA>. 
[0 08 0] **MHriBlr>6ti& (A) S*K*^^-/ > 

<DB W*»tttottC*«Hr , Bute ( a - 1 ) - ( a - 10 
3) WO' (b) «^CDffe(D^<hLr, ffi$m&*fa 

MMfS@t<. W«acSE#J. W*3cSSRL WWMuhak * 
>jMm (A 1 ) *5£ZJHfo<DJ$ t ft<D<&im* itc 

\m*K*\<<y a ^mm (ad , #y*u^> 

[0 0 8 1 ] WliLtf. ffSJS#£0rK£3ft*£>£SI 
L\sXm&#Wi\*. f [^U>-3 (3,5-V>-t 

[x^;P~3 (3,5-^-t-^^;U-4-b Fn+t/7x^;W 
y>^ffil&> ^f7 , J>8t*^>'3A % 12- 1 Fn^> 

[0 08 2] Cft&»«8rt?E^t/t4>J:<. VkXXLT 

te&ffiT)\'X-)\,<DmtfjWlx.xr)l£ 0Ttt3ffliJ£U:<& 40 
[0 08 3] C<0<fc^«c^fflST>rl/ri*-;l/ODJ!iJftKxX^ 

^y ^y k ^y-tzy ^ yxt- 

K yy -fey >*y^;i/Sf*- K ^yt'j>^xf7 
u-K ^y-fey>^^^u-h^cDyy*fey>fliM® 

x^fjl/ ; ^>^x 'J X F-^^^fT U- F (pe 
ntaerythritol mono stearate) t ^>*X'J^'Jh- 50 
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K ^>^x'J^yF-^Fyxf7b-Ff^>^ 
[0 08417 * -/-^3RBMkl»Jtffll». ^2»£#CDt=? 

tnoo ssaucs* ur 1 0 ssSMm »* u < « 5 

MSSP*VS, 3 6 CC#* U < « 2 «SSP*Ji(D*!l^r flj 
M*. ^^CD^It 1 0 01i»5C»ir 1 OMSgfl 

[0 08 5] Itttl/7^>SW (Al) y*U 
y j is ( b ) £#>£>8ii#* U7 -/ >&8U8fij$M (A 
2) *»3ftT4Cctt^©iR^jErtfe»»ffir*. W2. 

*OTB»L ^KlfftBSL x- ^-fleccj:*)* 

[0 08 6] <b> »^f**fc«* 

U7^>S (ft) *£f**fctt*ft*£tf»s^teoi» 
tbmw*. ccttMsns (B) t^7^>s 

(ft) i^ftiLtil a«««3BK2-2 0<Da-* 

isyjXD (ft) Mtt«?n§ 0 

[0 08 7] ^fWJtC«COK*«E2-2 0Oa-^U 

> % i-^>-r>. i--^+-fe>, 3-^^;i/-i-^>, 3- 

3^x5^Jl/-l-^+-fe>, l-^^-r>, l-r'-fe > , 1- 

[0 08 8] *»Wr«flBStiS (B) *\sy 
(ft) ±fB<D<fc 5ft ^ >CDi£$6fi 

^t*-9tfci:C^, £tc2m&L±<Oa-*\sy j> 
©^l^^otfeJ:^. C<D(B) *\sy 4 

>m (ft) S^#cc«. 

[0 08 9] ±IBa-^l^7 ^>ifts^-r^Tt&fa» 

©x^T-^^coffetcT^y;^, ^^^y;i/M, 
y y isisfr. jzzv )\»mw isv>\>u E^mi 
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[0 09 0 ] 3 CCD (B) tlyV A >m (ft) M 

^fts:^ j. ym%: £<Di&<Dmmw&*tm& l x or & 
i\ z>>istdti(Dmm#<DW£Lxte. 

ty^a^o^y. 3,4-i/^^;L'>'^P 
-^>^>, 3-y ^;b^>^p^+*fe>, 2- (2-^^;i/^^ 

7a- y~ h ^ b KP-4,7-^ ^^-lH--r>r : >^^<D^^n 

5-x. ^;i/-2-^;i/^i/^ >> 5->C v :?*p f;b-2-^;i/ 
#;i/*>, 5-^^JU-2-y;i/^;l/^>. v r/^>»b- 
2-y;t/iJOl/*>, 5,6->>> J^JV^>. 5-^ 
uu-2-s * > & <fc 5-? :* p -2- ^ ;v # *^ * > 

1,4-^1^X> V 5-^ ^■JV-l > 4~^^1f^X> v 1,7- 

:t^£s>x> v ^->^u^>^i/x> v s-xeMjf^^ 
[0 09 1] c*i6<Df&<E>^ v-te, i£iirr& 20 

XU. C<D (B) (dfc) 

^ U >:fc J: /t«:tf V :/P b' U >T'& & C <t 

&x&-?xi><k\<K 

[009 2] CCD (B) *ls7 a Islk (ft) M^ftfiK 

«9 0^l/%«±<Dx^U>if60Da-*U^ a >£<D 
£B£frC*-?T. SS^O. 8 9-0 .9 8 g/cm\ 
*?gL<tt:0. 9 0-0. 94 g/cnfOfcCDSftfflT 
£<, ffe<3D«5tt<t l/T, 1 9 O'CcD^^h^n-U 

-h#0. 05-1 0 0g/10^ *?£b<«0. 5 
-50g/10^ ^*^MWL^7 0-1 2 0°a 

[0 09 3] x^U><!:*i^tl > ffi©a-^U7 ^> 40 
■fe>, 3-^ ^;l/_i_y-r>, 3_y ^;U_i_^>f*> % 3_x 

>fc£©ft*»3-*l 4. *?£U<te3~l 0(Dfc<D£ 
W£C£#r£& 0 
[0094]$/c C(D(B)*U^^>^ (ft) 

ffe». y :/peu>T$>£Jt^t> ccD#y so 
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U 7'p e i/ > ifte© a-t b 7 ^ >fc<j: oy J /cOT 
Sfc, m«c© (B) >3W#y^atfu 

±<D#U ^Pt U>iffeCDa-^U^ ><tCDft*£ffc 
t*ot, Hu£ (Tm) ^1 2 0-1 70 e C, »SL< 

2 0-1 45U S5S#0 .8 3 g /aifJ&i* 
K«0.89-0.92g/aif 3 4 1 9 0 'CCD^ ;b h ? 
P-l/-h^0.01-100g/10^ *?£L<U: 
0.0 5-50g/10^ t^^HIL^lOO- 
170U »^KW110-160 °C<D35HC<:&& 

<D^^ffi-r^cD^si^o^o 
[0 0 9 5] y'ut:u>£^m^T^m<Oa~t\yy A 

>£LXltZ. x^l^> s l-^-r>. l--^>7^>. l-^* 
-fe> > 3_^^;U_l_^f-> > 3-^^^-l-^>r>, 3-X 

■^>f*>, 4-x^;l/-i-^+-fe> v 3-x^;l/-i-^^*fe 

>&i*OR3f8R2-l 4 (^Pk'U^IO, Sf ^ b 
<«2-l 0 (^ab*lx>^^< ) ©to*?tfSCi 

[ 0 0 9 6 ] * Is? a >3fi (ft) *^***tf»S» 
(B) ±IS^U^ (ft) (B) KI^<7) 

ffe<D^^rffi^L/c4>(D-C*^o ^(Dt&omftt LX 

W36*56»J. wlPtt^J, r>^^n 

murhtm. mn. ^m^. v ******* 

(ft) (B) t^f&ftZ&itMtim <B) »« 

[0 0 9 7 ] ±fBr3A^<bUX«^JE§n^l^ {*! 
MEPR (x^lx> • ^PbU>3A) , E BR (x 
• ^f->^A) ^CDx^-U><bffe(Da-*U^ ^ 
>i<DftS^, &^WEPDM(x^I/>-7'Pb' 
U>-^x> y>^r-t>) v E BDM (x 

x^U> • a-*U^ ^ > • e^x>H7cftS^^:<b^ 
e>tt£„ ^ Is? a >m (ft) *^»€r^tPffl^fB5 

(B) tp«cA»s*©fb©jiJt»©«i^tt, ii^soms 
[0 098 ] »; * u ^ ^ 

mtSL (A) 3Stt*U^^>^))§, ^«*l-^-f>^ 

(B) *is7<>m (ft) a^i*^/c^ti^offl^ 
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co 09 9] mmvmmt L-az, *v7j>%. <*) 
sitH* wis®) (b> m/mK*i-y 4 >««rn (« 

(b> e, mvt*v? -t>mmm mmi) (a)b/ 
tis-uismim <b) je/atw* 

Rg (4BdE«l) (A) B&£. tt;R<W&»**tf iCiis 

S„ 10 

[oioo] z<o&5tt¥m<D#*)*is7 Hisw&m 
mmwvc^x, < a) mtK* is7 < >mmm (®m 

W) Hi. (B) t^^> (*) (ttJfflft) € 

<t©/PSii v *fH8©i£lf18li#©/i§&l££:%IItTS 
l^g-T^C iIS©*§£. (A) Igtt* 

^>^«}Ba (iffiJiSW Jf©J?§ttl Mm-l Oirin© 
ffifflrtCi:**). (B) *U?j>m (£) 

ffl^W. 2 nm— 2 0 rnn©©BF*ifc:&£„ 

[oion ±te©<fc -1 ^m&m (mm. 

(B) @i(3: > WLtf. ^JIT^S;. ?I-/>7U- 
x-^ horK^^75^—>3>ft < ^Jf^a-ft, 2fe 

[0102] #2PJJ©SStt:* l/7< >Jfc«JJg (iffl(&gj) 30 

(a) mttw-, >m m) mmm (b) 
mzm mmm? mmc x-ox imm^n^ss. 
-rs*§£-#s*s„ ^-©*&£» (a) mt (b) ji <t£» 

<C> Bit,* 5 K:J;D&#f£©##£L 
[ 0 1 0 3 ] c *> Ufc»^K;*^-r«F* u < 

c t ifix » zmmi ti/ttt, ( c ) mzsk&nmftn, 
mm&m'&»mimii)zmtfz>ct&xz2>. ccx&m 40 

»W»W1H»6ft&. C<D%£&#>)*ly7 -f >tt. AS 
TM D 1 2 3 8LKJ:«Lfc^;l/h7l3-U- h 
(MFR) *l> a^«0.1~5 0g/l0», #*U< 

t*o . 2 - 2 o g /\osxDmmnK.& k> , 

0 .8 5 0-0 .9 0 0 g/cni\ $?£L<{;t0.855 — 
0.8 9 5g/cm > ©ffiHrtK*0. x^u>^frS#«3 
0~95*JU%. !f^l<tt4 0-9 2tA%©iIrt 
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«4 0%KT, »Sb<«3 0%li(T-C*>Sx^U> • 
a-tU7 >7>^^*^^6^J*?n-5o 
[0 104] C©x^u> • a41/7^>7>W* 

>, l--^+-fe>. 4_y ^;b_i_^>-^>, l-^-^f->, 1 
-t=H*>, l-f-h^-r-fe^iJiO'l-^-^^-r-b^'SrW 

[0 10 5] C©x^u> • «4U7 >^>^Ait 

7^>-C*»3. C©ft«^«CO(,>-CASTM D 3 

4 1 8tCj:01'J^U/c^«®Si*l OO-CWTt?* 

5 6 ic c ©<Sife^tt7!)M^^tt#;«**^{ca;#iR^ 

S5*1B^ Lxmmwt r s c <t & xz 
[ o i o 6 ] bp£. cox&mM.jbmEFBmkm&m^tfc 

L-c€effl-r4c:t*ir&4„ c©i<5ftm8§tt«ilffirr 

«fc «3 U/ciWbS** 1 0 5 ~ 1 5 0 'C, SfS L- < « 1 
1 0 ~ 1 4 0 •CCffifflrtiC* 0 , ^#^Bg^©**^ttl 
$*8 0 %1JUi. L < tt 8 5 %«_h©flgS»K^'fb 
**«flg*^-r^C<!:*5S*L^„ S»»JiLT|}cS 

U7^>M^M6 0~9 8il%, c<D£5tenm 

2-4 

[0107] 3 6(C. C©fiifeS147!»S^tt#CSS^ 

ttS>CS«S^{Cg:l4# 'Jx?l/ > €rB2^1- 4 C i X 

l«©Hi»Oi'5 7 FS#so .01-1 011%, Sf 
SL/<»0.1~5«fi%, W&tfO .9 2 0~0 .98 
sr/cm 3 . L<(J0 .9 0 5~0 .9 7 0 g/an 3 ©® 

%fcLt. Sf$b<«5 0~8 0%©ffifflrtfC&S^tt^ 

>;x^u>r*s. cc^tt^ux^u^^-^-rsfc 

B, ^F7P-U-h (MFR:ASTM D 12 
38. E) #0.00 1-1 00g/lQ5K Sgg#S0.9 
0 5-0 .9 8 0 g/crf©teHF»3{C*f). XUmftmc 

*.*)m&v ttm§kih&w 4 5 %jw±©x u >©*i*fi 

C X X ? \y > t * (C^a-^ 3 ^ C 4 # t? § -5 a -tf U 



(38) 

73 

-i-^>7^>, i-~.*-fe>> ^ f - > J; ^'i-t 1 -b > 

[0108] ilEO^Ui^UXcy^^ h-TS^fiSfil 

**& T " (X> FfX-fc*->^P [2,2,1] ^h-5-X 
>-2,3-y*^^>K) %i*©^FISIn*^>K*/c« 
-£©s£g{*. m«tA7-fK, 75 F. -i 5 F, K*B 10 

■j v u x - f & £*m-f s cims. cne. 
[oio9] &m&m&&®jmK.±u<o «t ^ &ai*x 2 o 

?-U->£SBl§rf£*§^{t«. C©^fex?-U>tt{£*£,i| 
tertM^Stt-SKHftfi^f* 1 0 OS*g|5K:*tLTjI3rtt 
0.1~5 0mS%©firttffl34i.5 o £e>4C. UcStft 
S£tfcffll&85«> ±j$©x^u> • ^ >7> 

i*43«tO f /S/cttx^u> • tf-;l-y^3-;U7>^A 

-tU7^>5> #A*:S£#tt 60-98 ft%(?)f 

-c. x^u> • i^t~^>#Afts^{*:te£c>'/s 

[Olio] _hie©J: 5ft (O fl£*SJite75m#,iit!fe$*; 

mmtmi (a) *6»^nsf i©@i+b7^>^ 
(ft) a^*/c»-e-n^^iffl^ <b) 

nS^2©Bi=£A»(c«*f3-li-iC<i:*it?€f-5. t© 

^a-i?<D^®-f >y*^->3>^a-. ^1?^? 

{fW-SC<!:&<^©$£. */t«lttSfc«2«l^#b 

S^K^btfxU^^&i'CDri- h*/c«^VT5 F. 
X^U>-tx;bT^n-7l,Jta^, #yx*f-;l4? 50 
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©teottlg ^ -f * A £ «ji L x * c i 4> r t s . 

[oiin &m}<D#>)*v? h >m0>mmmmtm 

t l x jmuLmm? & c £ #-c# 
[0112] m j emmthx\z. mi. *a. biba. 

©tn a D. 2^:3. ?^-^5?ft.i'©l8IftOi![W! 

[0 11 3 ] 'S&d&l&tLXtt. Jivif. J*vt>, PT 
P (press throiuti pack) . ■f'JXi'— ^Z>i2 

•3. 5»e>y. >-3.»;>d7. f— JH?©7 ^ 

^H2;l/^©S{t^^§. {tffl l^>ft £?r^lf S c <!: *s 

[ o 1 1 4 ] *5Ftc*:jfci?B©* >m&i§mm# 

«. ^W7*t>, g^©EJSSH, PTP (press 
throut^i pack) U X ^ -j* v # . AA'SSIffl 

[0 115] 

[ftWDgftJIl] feLh©<fc5{C. ^^{Cinti. #^© 

^<itt. t-F^-JPtt4sJ:c/f ;t -» F*-Jl/Fte«c® 
[0116] 

«KfiJ*»rr*4 2® 2 H'>- h ?rTia^rff^L//c„ 

*>Ddb*2 v ^3{Cie*S©S«^ (S«J:b) tF^-f^U 
>FL/c^fl§*^ai!?MiWU-CififiX«J<»:L-C. FfiS» 
ffl©M4i 

[0117] (^fflM*4) 

• ETCD-3 : ifU>if h 5->9D[4.4.0.l' ■ 5 . 



75 



l' ^]_3-F^> <«TTCD-3£Pfcfc. HUfS^ 
[1]&£*JI>T, n = 0, m= 1, Q = 0 , R 7 -R 18 

{*. SRSttStT/] = 0.6 7dl/fir, #tftSS(TM 
A) =9 (TC 

•PE-1 :iJ<»;x^U>, MFR=5.5g/lO 
#(l90°C, 2.16kg) , ffiS=0.96 8, tf* ? MMk 
jS= 1 2 5 °C 

• PE - 2 : #Ux^U> v MFR=0 . 1 lg/l 
Q# (l90°C, 2.16kg) , SS= 0.9 5 2, fcf# * hlfc 
fb£ = 1 2 2°C 

•PE-3 :#»Jx^U>, MFR=7.2g/lO 

# (i9o°c, 2.16kg) , mm=o .9 1 7, t'*7* h^t 

•£= 8 6 °C 

•PP-1 :^»J^Pfl/A MFR=7.0g/l 

Qfr (230°C, 2.16kg) , Bb£ 1 3 8 °C 

• PP - 2 ^'J^afUX MFR-3.0 fir/i 
0# (230°C, 2.16kg) , 1**1 5 1 °C 
•PB-1 : ^V^rly-X MF R= 4 .0 e/io * 



(39) 2 1 0 

76 

*#(l90°C, 2.16kg) % gg=0.900 

• P4MP- 1 : #t;_4_^^;^>^>_i^ MF R = 
2 2 g/lO# (260X1, 5 kg) , ««= 0.8 3 5, ■£ 
= 2 3 5 °C 

•PPEP-1 : ±KPP-2©8 5«WBfc*ft/C* 
MFR = 0. 1 fir/1 0^ (190°C, 2.16kg) , x^U 

( E P R ) « 1 5M»D«^r^«JSS« 
•PPEP-2 : ±fEPP-2(D6 0fiSSBCC*tUT, 
10 MF R = 0 . 1 fir/1 0# (190°C, 2.16kg), *?l< 
>a^M8 0^;1/%(DX^U> • ^DfU>M^(t 

( E P R ) £ 4 o s*a$<DH^r^t?*a/£«3 
[0118] »6tifcawn*©»K^jc*^ mm&w 

To 

[0119] 

[an 









nnm2 




Am<omm 






ETCD-3 


ETCD-3 


ETCD-3 








PP-1 


PP-2 


PE-3 








70/30 


70/30 


70/30 


(kg/cm 2 ) 


^^/3n 


23<c 


450/430 


450/450 


400/410 


(%) 




23*0 


5/5 


5/5 


3/3 


^V*^ (kg/cm*) 




23t: 


20000/19800 


21000/21000 


18000/18000 


^V/l>7$m&& (kg/cm) 


^7^/3=1 


23TC 


7/9 


8/8 


7/7 


7>fM^y^ Kkgcm/cm) 


^x/33 


23*0 


55 


50 


70 








85 


85 


95 






-30X: 


95 


95 


no 


%jm&* (%) 




23*C 


91 


91 


91 


~> fX (%) 




231C 


5 


4 


4 


^#lfc(«WiD 2 -24hr) 




401C, RH90K 


0.13 


0.13 


0.13 


it/ I5wd 




23t: 


80 


40 


40 


fc-hv'-vH&SCg/iSmai) 




not: 


0/& 


0/ft 


200/& 






120T3 


Q/& 


0/& 


250/& 






not; 


200/& 


200/& 


400/& 



[0 12 0] 



[*2] 



(40) «fM¥8 -72 2 1 0 

77 78 

& 2 





& ft 








AJiOttJfili 




ETCD-3 


ETCCH-3 


ETCD-3 


BJB<o»J8 




PB-1 


P4MP-1 








70/30 


70/30 


100/0 


?&Br,&J&27 (kg/cm 8 ) * T/ 3 ^ 
*KA#tf (%) ^x/3o 

7 4;VJ±s(^/*2 Mkgem/cm) 

*Mm&& (%) 

MX (%) 

Sfi«jec(g*nan/iB^24hr) 
t— h V— /P^A(«/15mm) 


23*C 

23t: 

23*C 

23t: 

23<C 

o*c 
-30t: 
23t: 
23<c 

40tT, RH90% 

23X: 
not: 
not: 
i30t: 


410/430 
5/5 
18600/18800 
8/8 
65 
90 
100 
91 
6 

0.15 
40 
200/& 
300/& 
450/ft 


420/420 
4/4 
19500/19500 
6/7 
50 
90 
90 
91 
5 

0.16 
40 


500/600 
2/3 
27000/27000 
12/12 
40 
80 
80 
91 
0.3 
0.09 

210/& 
300/f§ 
300/fl 



[0121] * * [f?3 ] 

& 3 













MM 9 






ETCD3/PEl=8/2 


ETCD3/PE2=8/2 


ETCD3/PE1=9/1 


ETCD3/PEl=7/3 






PE-3 


PE-3 


PE-3 


PP-1 


&m<ow*- (Mm) km/m 




70/30 


70/30 


70/30 


70/30 


im&tov> (%) >r/33 

YV^ttg/cm*) 

mx <%) 

^m««t(|Wm 2 .24hr) 


23t: 
23t: 
23t: 
23t: 
23t: 
ot 
-30t: 
23t: 
23t: 

40t\RH90* 

23t: 
not: 
not: 
i30t: 


330/120 
3/20 
16000/16000 
3/7 
120 
130 
130 
SO 
10 
0.15 
550 
540/& 


350/130 
4/25 
16000/16000 
3/7 
120 
130 
130 
90 
10 
0.15 
530 
530/a 


360/120 
3/13 
17000/17000 
5/7 
80 
100 

no 

90 
9 

0.14 
500 
510/& 


450/420 
3/5 
17800/17900 
5/6 

70 
100 
100 

90 

20 
0.13 
430 

400/& 



[0 12 2] [^4] 



(41) 



W8-72 2 1 0 



79 



80 



Wt 4 



















ETCD3/PP 1=7/3 


ETCD3/PB 1=7/3 


BTCD3 


ETCD3 






PP-1 


PB-1 


PPEP-1 


PPEP-2 






70/30 


70/30 


70/30 


70/30 


titm&fc*} (kg/cm 2 ) tf/l* 
mt&#T* {%) 
-f^:/^ kg/cm 2 ) 

^xF*75is(5iar(k«/cBi);f/33 

7^*M>^ h (kgcm/cm). Jr/aa 

<%) 

Mm#&(g-mm/in 2 -24hr) 

(g/15im) 
fc~hv-~;H^(g/15ciii) 


23*C 
23t: 
23*C 
23<C 

23*c 
ox; 
-30\: 

231C 
23<C 
40^ RH90* 
23«C 

nor 

12Q<C 

not: 


420/420 
4/3 
18100/18000 
8/8 
80 

no 

110 

89 

35 
0.15 
300 

300/& 


410/410 
3/3 
18000/17800 
6/6 
90 

no 

120 
87 
36 

0.15 
300 

5oo/a 

500/& 
500/& 


450/450 
5/5 
20000/20000 
8/8 
55 
90 
100 
91 
5 

0.14 
80 
0/& 
50/& 
230/& 


400/400 
8/8 
18000/18000 
7/7 
70 
100 
120 
91 
5 

0.15 

100 

0/S 
100/ft 
300/& 



[0123] mam 1 1 9 20 
/»st*m£# (mam) (*> /#yx*u> w> 

CD««**-r-5 httfflBLfc. 
[0 124] •I^U7^«g :E TCD-3 
( [7?] = o.67dl/e, TMA = 90"C) ^^/Co 

EBR ; x?l/> - ^f>Sl^ MF R - 1 .8 g 
/10» (230°C, 2.16kg) v x^l/>M8 0Wo 4 
*£Jli{tKl5%, #7^I0SIK-4OU 30 
EPR ; x^-p^-> - 7'Ot'l/>^Intt, MFR = 
5.4g/lQfr (230°C. 2.16kq) , X^U>gl80* 

s^ksi5%, ^^^^sa-4o°c 

^'jxf l/>;MFR-2.0g/lQ& (190°C V 2.16k 
Jg5 0% 

*m&mmt% ; ift&g t^>pi25 w baout 

1 2 5-C, H*ffi2, 58JlKfc¥ <#> h 
EVA ; x^U> • ftKt^UftM^fk MFR-2. 
0 (190°C, 2.16kg) % BfS^^12 5% 40 
[0125] tt«*«^(*tt±E«Mlfta5 CClBttf S 

•#Vx*l/> : 1 9 0°C, 2 . 1 6kg©&frrMSU 



fcMFR^2 .0 gr/lQSh SfK^O .9 2 4 gr/cm 3 (D 
[0126] TIB^^±IE^fli^^/c3e<Dffffl^ 

is- brnmrn: etcd-3 (j*) (31 

JiEft) (t)i) /^»Jx^U>m) = 40/40/1 6 
0jum o 

• fflUfll : 4 0mn*ffIiM2 1 0°C WJtffl) 
4 0mn*flttiM2 1 0 °C (#[fflJfJB) 
4Omm0«Uti^2 1 0 °C WBffl) 
JSSBiSffi : 5 m/# 0 
[0127] f#Wc^ K«:oivcHm«»A*M5£ 

TCD-31i«lJi<»Jtl/7^ >«<D&#5feg (F 
ft (F PE ) *mmm&3 0 0mn/ATT¥9mT&Ct 

[0128] mmffl2 o 

ETCD-3<b^ffi^!ll 4-1 9T?^)lCCffll^7P'jx 
(PE) i02«2IBO^-h«:f¥J«Lfc. CCD 
SBf*©»»^« : ETCD-3/PE = 40/200 
(urn) ~C$>2> 0 f#6ftfc^~ hteotvr±fBSI*fe#ll 
4-1 9iB«©*»rJiWft3||**«l5eLyfc. 

[0129] 
[*5] 



(42) 



«fH¥8 - 7 2 2 1 0 



81 



82 



3SI5 







14 


1 5 


1 6 


1 7 


1 8 


1 9 


2 0 


EBR 
EPR 

EVA 


100 


100 


8 0 
2 0 


8 0 
2 0 


3 0 
7 0 


100 




Pi i cd (g/15nm) 
F PB (g/15mM) 


1500 


1690 

mm 


mm*m 
mm*m 




1010 
SMI 


50 

me 


50 



[0130] mmm2 i -mmm2 e 



[0131] Jlsimm : ETCD-3 

( [tj] = 0.67dl/g. TMA = 90°C) */BC»fc. 

EBR;ifV>-^f>*l^ft, MFR=1.8g 
/l0# (230*C. 2.16kg) . ifU>M8 0Wo, 

*ss*tK 1 5%. a? *m&um.- 4 0 'C 

EPR; T'OfUyitt^ft. MF R= 5 . 

4g/l0# (230'C. 2.16kg) . XfU^I8 0^ 
%. *£JI<tKl5%. *7^tlS-4 0'C 

sj;y^nfi/> ; mfr= 7 .0 g/io# (23o°c. 2.16 

kg) . M& 1 3 8 -C*8S5tt«*8S I 7*3>P 
1 2 5 ttfb£8lK 12 5'C. 11*11162 . T^JlMt^ 
«*) K 



EVA ; if U> • ftit^^ftl^ft, MF R = 2 . 
20 0 (190°C, 2.16kg) . %m. 5 %„ 

■ #')7'UVU> : 2 3 0°C. 2 . 1 6 kgCD^TT-jMS 
O/cM F R ifi 5 . 9 g /lO#. BfcS** 1 4 3 'CO <D£ 

[0132] ±!BBMgS:/lH>J&6fe0* 1 4 ~ 1 9 <h|HH§© 

30 \-mmi& : E T C D - 3 W) /«Cftft»=fl* <« 

im) (*)/*y^tJti/> =40/40/1 

6 0 mm. 

»*>*lfc>'- hCCOC>T±12SU60U 4~ 1 9 tmm<D 

[0 13 3] 
[*6] 



f 



(43) 



^¥8-7 2 2 1 0 



83 



84 



me 



»5f> IL -cTj- /V H- 

<DWm 


mum 


2 1 


2 2 


2 3 


2 4 


2 5 


2 6 


EBR 
EPR 

EVA 


100 


100 


8 0 
2 0 


8 0 
2 0 


3 0 
7 0 


10 0 


■BBSS** 
F B icd(bA5iiib) 
Fpp (g/15ma) 


800 
1000 


770 
1100 


110 0 


10 2 0 


540 
950 


40 



&1t*M£f*©IH^Jt»: 
[0134]|«W27 s 
x?U>tTCD-3i©v>^Aita^{* (ETCD 
-3iBS-T„ [77] = 0.60dl/g. WlitMIS. (TMA) 20 
= 135*0 SrrtJgi U #',I:£^U> (MFR#2.0 
g/lQ5> (1S0'C> 2.16k<j) , SS= 0.9 2 4 g/c 

[0135] f#6n/tjffi©mT^K ; &TIBcD<fc^{CGT 
m»«©«TWK*»CE 0 tc 

fCj:0. yc©JK©iS3*3 Ocra^/ctJl OcmJbTLT 3 
0*^rFS-&T5 0%»»lS3**»ifc. S&H&m K 30 

[0136] nmm2 8 

JQ6W2 7t?ftffibfcx^U>/TCD-3^>^AJt 
l^Mftiil/. x^U>$S8 0*Jl/%, MFR = * 

367 



: 1 .8 gf/M» (230°C, 2.16kg, fl&AftK 1 5%. #5 

(epr) 8 owm%t*ffiEimfi% m&& 

T*a>P 1 2 5 IMbttUE 12 5*a JURfli2. JK 
JlHfc* <*> «) 2 0M»±»)ftSa)i8*(POi« 
-T) *4»IBJi£U H*6WI2 7-Cffl^/c^'Jx5 1 U>«: 

[0 137] ifc$S#f2 
Jfetg{0j2 7 tffflLfcx? U>/TC D - 3 5>#A*t 
WH©5 0 Oml^lx* h:/a-;&g* 
miLtc. »6twfc#MjKhiKCOl»"C*Jfc«2 7 4BJ 

[0138] 
[317] 







MtM2B 


t&SM2 




PE/-/ETD 


PE/PO/BTD 


ETD/-/- 




9 5 


140 


3 0 


(50X«fcKff£) 



[0 13 9]H«lCT2 9 

»-S4 0 rmi«*> © 2 isosmmii&zffix.ttv 
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